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(54) ACETAMIDE DERIVATIVES, PROCESS FOR PRODUCING THE SAME, AND MEDICINAL 
COMPOSITION CONTAINING THE SAME 

(57) Acetamide derivatives represented by general formula (I) and physiologically acceptable acid-addition salts 
thereof, wherein X represents -O- or -NR 4 ; R-j represents H, lower alkyl, lower alkenyl or cycloalkyl(lower)aikyl; R 2 rep- 
resents lower alkyl, cycloalkyl, optionally substituted phenyl, etc.; R 3 represents H, lower alkyl or hydroxy (lower)alkyl; 
R 4 represents H, lower alkyl. etc.; R 5 represents H, lower alkyl, lower alkenyl, hydroxy(lower)alkyl, etc.; R 6 represents 
H, lower alkyl, CF 3 or optionally substituted phenyl, or R 5 and Re together form -(Chy n -; R 7 represents H, halogeno, 
lower alkyl, lower alkoxy, CF 3 , OH, NH 2 , etc.; and R 8 represents H, halogeno, lower alkyl or lower alkoxy. The com- 
pounds act selectively on the peripheral BZ^ receptor and exhibit excellent pharmocological effects, which makes 
them useful as a remedy and preventive for central diseases, for example, diseases associated with anxiety, depression 
and epilepsy, etc. 
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Description 
TECHNICAL FIELD 



The present invention relates to a novel acetamide derivative selectively acting on the peripheral-tvoe benzodi 
azepine receptors, more particularly, an acetamide derivative having 2^henyU-pyrL^ 
4-pynmK*ny,oxy moiety, a process for preparing the same, and a phLL^ 

BACKGROUND ART 

'"^i^ 1 n «vous system of the mammals, including human, there are three kinds of benzodiazepine (herein- 
?™ T 3 * ref6rred to 38 BZ) rec <«nrtion sites, and each is named as central-type toi «SES2i22nl 
receptors and a peripheral-type M benzodiazepine receptor. respectively (terein^e^^^^*™ 

*!T'ZTJ- BZ T reCePt0r ^ BZt °3- rece Pt°^ respectively). Among them, the periphSl iZT^t^ unt 

S^^TJ" n P fi Phera ' tiSSUCS ° r ° r9anS SUCh 38 ,ive '' heart - *^bJ? « ipSy dSSs wl 

high density nthe cells of the endocrinium organs such as adrenal glands, testicles, etc or in the cJ*£££^to 

o^rtand^tJe D^foheS S P7 °^ per,phera, -^ e BZreceptor have recently been drawing attention. On the 
1 Pf/'P^ tyP 6 BZ receptor is present a lot in the mitochondrial membrane of glial cells in the brain and 

1?T? in,IUX im ° *• membrane, and hence, it is thought to act on tJe btotynSeS 

pathway of cholesterol ,rrto neurosteroids such as allopregnanolone. allotetrahydrodeoxycortj^^^ 
via pregnenolone. Thus. H is considered that stimulation of the peripheral-type BZ-receWT 

EST? f e .° n . ok ^-A-receptor (hereinafter, occasiona.ly referred to « gSSSS2?S? 

Romeo. E. . et al., J. Pharmacol. Exp. Ther.. 262, 971 -978 (1 992)] A rece P tor > l«- 

h f vin9 a n ° nBZ ""Ceus and selectively showing an affinity for the peripheral-type BZ-receotor has 
been disdosed .n Japanese Patent First Publication (kokai) No. 201756/1983 (EP-A-94271) and sfnce t^a iS 

rcSKn^sTm^r "~ — ' aPPhCa ^ S However, »ere IsVo £Z££££ 

■ fL* c ° m P° und navin 9 a "on-BZ nucleus and selectively showing an affinity for the perioheral-tvoe BZ rpr«^ re 

Japanese Patent First Publication (Kokai) No. 5946/1987 (EP-A-205375 USP 47fiftiQQ\ H ic w~^ vt 
pounds of the foHowing formula, which are bound to the P«*L^SJ^^ , 252LS£ ST 
convulsants and antiangina agents, and for the treatment rfimmuno^eficienc^Somr ""^^ an *- 



\_ ^ X - (CH2) n - (CH) m - CO - 

A i R 2 

R z 




wherern A .s a nrtrogen atom or =CH- ; B is a nitrogen atom or -CH-; V and W are the same or different and each 

VEfiZ ^ ahal09enatom - anal ^9~«P °r an alkoxy group both having 1 to 3 ca*on aTm ^c I 

aZ^ nrlZ ^hI^ ^ With rSSpeCt to *• B - and is a ^ W a thieny. group, a pS Soup or 
S ?;oup substrtuted by 1 to 2 groups selected from a halogen atom, an alky, group or an altoxy gro ° P boS 

1 ^ atoms ' trrf,uo ~'»ethyl group and a nitro group; a chain ^^O^cm^SSS, 

ftoTiS' l^r 2 IT™ ° r u drfferent and each a chain or branched chain alkyl group having 

cySoalSS a^whe?^^ "fK 9 3 t0 6 ea * on at0mS - 3 phenyl arouD - a l*«*3i TO or a 
cyaoaikyiaikyl group wherein the alkyl moiety has 1 to 3 carbon atoms and the cycloalkyl moietv has 3 to 6 rarhnn 

atoms, or an alkenyf group having 3 to 6 carbon atoms wherein the double boS^^^^Tz^^ 
wrth respect to the nitrogen atom, and * and R 2 may combine together with the JS!^Vil£iS^ 
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attached to form pyrrolidine, piperidine, morpholine or thiomorpholine ring; X is — CHR 3 — . — NR 4 — , — SO — , 
— SO2 — , an oxygen atom or a sulfur atom; R 3 is a hydrogen atom or an alkyt group having 1 to 3 carbon atoms; 
R 4 is an alkyl group having 1 to 3 carbon atoms; m is 0 or 1 ; and n is 0, 1 or 2, 

provided that when X is — SO— — : S0 2 — or — NR 4 — , the total number of m + n should be at least 1, and that 
5 when both of A and B are a nitrogen atom and Z is at the para-position with respect to the B, X should not be 

— CHR 3 — . and that when A is =CH — , B is a nitrogen atom, Z is in the ortho-position with respect to the B, X is an 
oxygen atom and R is a hydrogen atom, the total number of m + n is other than 1, and excluding 2-phenyl-4-qui- 
nolyl-N,N-dimethytcarbamate. 

10 Japanese Patent First Publication (Kokai) No. 32058/1990 (EP-A-346208, USP 502671 1) discloses that 4-amino- 
3-carboxyquinoline compounds of the following formula show an affinity for the peripheral-type BZ-receptor both in vivo 
and in vitro, and can be used in the prophylaxis or treatment of human cardiovascular diseases, or as an antiallergic 
agent, or in the prophylaxis or treatment of infectious diseases, or in the treatment of anxiety. 

75 



20 



25 




(0) p 

wherein H A and Ffe are each a hydrogen atom, a C1 -C 6 alkyl group, or a C 2 -C 6 alkenyl group, a phenyl group or a benzyl 

30 group, or R t and R 2 may combine together with the nitrogen atom to which they are attached to form a C 4 -Cs saturated 
heterocyclic group; R 3 is a hydrogen atom, a CrC 6 alkyl group, a phenyl group or a C7-C9 phenylalkyl group; R 4 is a 
hydrogen atom or a C r C 4 alkyl group; R 5 and Re are each a hydrogen atom, a halogen atom, a (VC 3 alkyl or alkoxy 
group, a nitro group, or a trifluoromethyl group, or combine together to form a methylenedioxy group; Z is OR 7 (R 7 is a 
hydrogen atom or a C r C 6 alkyl group). NR 8 R 9 (R 8 and R 9 are each a hydrogen atom, a C r C 4 alkyl group, a phenyl 

35 group or a benzyl group), a C r C 4 alkyl group, a benzyl group, a C 4 -C 6 aryl group which may optionally have a heter- 
oatom; R 10 is a hydrogen atom, a C r C 4 alkyl group or a phenyl group (provided that when Z is not a benzyl group or 
an aryl group, R 3 is not a hydrogen atom, and a phenyl group and a benzyl group may optionally be substituted by a 
halogen atom, a C r C 3 alkoxy. alkyl or thioalkyl group, a nitro group, a trifluoromethyl group or a hydroxy group, and 
these alkyl and alkoxy groups are straight chain, branched chain or cyclic ones, respectively); n is 0, 1 or 2; p is 0 or 1 ; 

40 one of A, B, C and D is N, and the other ones are each CH. or all A, B. C and D are each CH. 

On the other hand, there are known some acetamide derivatives having a 2-phenyl-4-pyrimidinylamino moiety. For 
example. USP 3631036 discloses some compounds represented by 2-(5-cyano-2-phenyl-4-pyrimidinylamino)aceta- 
mide as a synthetic intermediate for 5-amino-2,6-di-substituted-7H-pyrrolo[2,3-dlpyrimidines. USP 3631045 discloses 
some compounds represented by 2-(5-cyano-6-methylamino-2-phenyl-4-pyrimidinylamino)acetamide as a synthetic 

45 intermediate for 4,5-diamino-7H-pyrrolo[2,3-d]pyrimidines. However, the pharmacological activities of these com- 
pounds have never been disclosed yet. 

Besides, Pharmazie, 4& 537-538 (1988) discloses some compounds represented by 2-(5-acetyl-6-methyl-2-phe- 
nyl-4-pyrimidinytthio)-N-(4-chlorophenyl)acetamide and 2-(5-acetyl-6-methyl-2-phenyl-4-pyrimtdinylthio)-N-(4-methyl- 
phenyl)acetamide, as a synthetic intermediate for thieno[2,3-d]pyrimidine derivatives. Moreover, it is also disclosed in 

so said literature that 2-(5-acetyl-6-methyl-2-phenyl-4-pyrimidinylthio)-N-(4-chlorophenyl)acetamide shows antibacterial 
activity against Bacillus subtilis. 

DISCLOSURE OF INVENTION 

55 The present inventors have intensively studied in rder to prepare a compound acting selectively and potently on 
BZoos-receptor, and have found the acetamide derivatives of the following formula (I), and finally have accomplished the 
present invention. 

An object of the present invention is to provide a novel acetamide derivative acting selectively and potently on 
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BZc^-receptor, more particularly, to provide an acetamide derivative having a 2-phenyl-4-pyrimidinylamino moiety or a 
2-phenyl-4-pyrimidinyloxy moiety. Especially, the present invention provides a useful compound having an anxiolytic 
activity and being useful in the treatment of immune diseases. Another object of the present invention is to provide a 
process for preparing said compound. Still further object of the present invention is to provide a pharmaceutical com- 
position containing said compound. These objects and the advantageous features of th present invention are obvious 
to any skilled person in this art from the following description. 

The present invention provides an acetamide derivative of the following formula (I), a pharmaceutical^ acceptable 
acid addition salt thereof (hereinafter, occasionally referred to as "the compound of the present invention"), a process 
for preparing the same, and a pharmaceutical composition containing the same. 



wherein X is — O — or — NR 4 — , 

R 1 is a hydrogen atom, a lower alkyl group, a lower alkenyl group or a cyclolalkyl-lower alkyl group, 
R 2 is a lower alkyl group, a cycloalkyl group, a substituted or unsubstituted phenyl group, or a substituted or unsub- 
stituted phenyl-lower alkyl group, or R-) and R 2 may optionally combine together with the nitrogen atom to which 
they are attached to form a group of the formula: 



wherein A is a single bond, — CH 2 — , — O — or — NH — , R a and Rt> are the same or different and each a hydro- 
gen atom or a lower alkyl group, or when A is a single bond, and R a and Rfc are located at the 2-position and 
the 3-position, respectively, the carbon atoms of the 2-position and the 3-posrtion and R a and may optionally 
combine to form a phenyl ring, 

R 3 is a hydrogen atom, a lower alkyl group or a hydroxy-lower alkyl group, 

R 4 is a hydrogen atom or a lower alkyl group, or R 3 and R 4 may optionally combine together with the carbon atom 
and the nitrogen atom to which they are attached to form pyrrolidine, piperidine, or 2,3-dihydro-1 H-indole ring, 
R 5 is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a hydroxy-lower alkyl group, a substituted or 
unsubstituted benzyloocy-lower alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a trif luor- 
omethyl group, a halogen atom, an amino group, a mono- or di -lower alkylamino group, an acylamino group, an 
amino-lower alkyl group, a nitro group, a carbamoyl group, a mono- or di-lower alkylcarbamoyl group, a carboxyl 
group, a protected carboxyl group, a carboxy -lower alkyl group or a protected carboxy-lower alkyl group, 
Re is a hydrogen atom, a lower alkyl group, a trifluoromethyl group or a substituted or unsubstituted phenyl group, 
or R 5 and Rg may optionally combine to form — (CH 2 ) n — (n is 3, 4, 5 or 6), 

R 7 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a trifluoromethyl group, a hydroxy 
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group, an amino group, a mono- or di -lower alkylamino group, a cyano group or a nitro group, 
R 8 is a hydrogen atom, a halogen atom, a lower alkyt group or a lower alkoxy group. 

The pharmaceutically acceptable acid addition salt of the compound of the formula (I) includes a pharmaceutical^ 
5 acceptable acid addition salt of the compound of the formula (I) which shows basicity enough to form an acid addition 
salt thereof, for example, a salt with an inorganic acid such as hydrochloride, hydrobromide, hydroiodide, sulfate, phos- 
phate, etc., or a salt with an organic acid such as maleate, fumarate, oxalate, citrate, tartrate, lactate, benzoate, meth- 
anesulfonate, etc. The compound of the formula (I) and an acid addition salt thereof may exist in the form of a hydrate 
and/or a solvate, and the present invention also includes these hydrates and solvates as well. 
w The compound of the formula (I) may have one or more asymmetric carbon atoms, and by which stereoisomers 
thereof are possible, and the compound of the formula (I) may exist in a mixture of two or more stereoisomers. The 
present invention also includes these stereoisomers, a mixture thereof, and a racemic mixture thereof. 
The terms used in the present description and claims are explained below. 

The lower alkyl group and the lower alkoxy group include a straight chain or branched chain alkyl or alkoxy group 
is having 1 to 6 carbon atoms, respectively, unless defined otherwise. The lower alkyl group is, for example, methyl, ethyl, 
propyl, isopropyl. butyl, isobutyl, pentyl, and hexyl. The lower alkyl groups for R3, R 4 , R 6 , Rg, R7 and R 8 are preferably 
ones having 1 to 4 carbon atoms. The lower alkoxy group is. for example, methoxy, ethoxy, propoxy, and butoxy. The 
lower alkenyl group includes ones having a double bond except for between the 1- and 2-positions, and having 3 to 6 
carbon atoms, for example, ally I, and 2-butenyl. The cycloalkyl group includes ones having 3 to 8 carbon atoms, for 
20 example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl. and cyclooctyl. The cycloalkyl-lower alkyl group 
includes an alkyl group having 1 to 4 carbon atoms which is substituted by one of the above mentioned cycloalkyl 
groups, for example, cydopropylmethyl, cyclopentylmethyl, and cyclohexylmethyl. The halogen atom is fluorine, chlo- 
rine, bromine, and iodine. 



The substituted or unsubstituted phenyl group includes a phenyl group which may optionally be substituted by one 



25 or two groups selected from a halogen atom, a C-1-C3 alkyl group, a CrC 3 alkoxy group, a trifluoromethyl group, an 
amino group, a mono- or di-C 1 -C 3 alkylamino group, a cyano group and a nitro group, for example, phenyl; 2-, 3- or 4- 
chlorophenyl; 2-. 3- or 4-bromophenyl; 2-. 3- or 4-fluorophenyl; 2,4-dichlorophenyl; 2,4-dibromophenyl; 2,4-d'rfluoroph- 
enyl; 2-, 3- or 4-methylphenyl, 2-, 3- or 4-methoxyphenyl, 2-, 3- or 4-trifluoromethyIphenyl; 2-, 3- or 4-aminophenyl; 2-, 
3- or 4-methyiaminophenyl; 2-, 3- or 4-dimethylaminophenyl; 2-, 3- or 4-cyanophenyl; and 2-, 3- or 4-nitrophenyl. 

30 The examples of a group of the formula: 



includes ones being exemplified above for the substituted or unsubstituted phenyl group, and more preferable ones are 
phenyl, 4- or 3-chlorophenyl, 4- or 3-bromophenyl, 4- or 3-fluorophenyl, and 4-methoxyphenyl. The substituted or 

40 unsubstituted phenyl -lower alkyl group includes an alkyl group having 1 to 4 carbon atoms which is substituted by one 
of the above mentioned substituted or unsubstituted phenyl groups, for example, benzyl. 2-, 3- or 4-chlorobenzyl, 4-bro- 
mobenzyl, 3- or 4-fluorobenzyl, 4-methylbenzyl, 4-methoxybenzyl, phenethyl, and 2-(4-chlorophenyl)ethyl. 

The hydroxy-lower alkyl group includes an alkyl group having 1 to 4 carbon atoms which is substituted by a hydroxy 
group, for example, hydroxymethyl, 2-hydroxyethyl, and 3-hydroxypropyl. The substituted or unsubstituted benzyloxy- 

45 lower alkyl group includes a lower alkyl group substituted by one or two groups selected from a benzyloxy group 
wherein the phenyl moiety may optionally be substituted by a halogen atom, a C-1-C3 alkyl group and a C-j-Qj alkoxy 
group, for example, benzyloxymethyl, 2-, 3- or 4-chlorobenzylcocy methyl, 3-bromobenzytoxymethyl, 4-fluorobenzy- 
loxymethyl, 2,4- or 3,4-dichIorobenzyloxymethyl, 4-methylbenzyloxymethyl, 2-, 3- or 4-methoxybenzyloxymethyl, and 2- 
benzyloxyethyl. The acyl group includes an alkanoyl group having 2 to 4 carbon atom or a benzoyl group which may 

50 optionally be substituted by a halogen atom, a C r C 3 alkyl group or a CVC3 alkoxy group, for example, acetyl, propionyl, 
benzoyl, 2- t 3- or 4-chlorobenzoyl, 2-. 3- or 4-bromobenzoyl, 2-, 3- or 4-f luorobenzoyl, 4-methylbenzoyl, and 4-methoxy- 
benzoyl. The acyloxy-lower alkyl group includes a lower alkyl group substituted by an acyloxy group which is introduced 
from the above mentioned acyl groups, for example, acetoxymethyl, benzoyloxymethyl, 4-chlorobenzoyloxy methyl, 3- 
bromobenzoyloxymethyl, 4-f luorobenzoyloxy methyl, 2-methylbenzoyloxymethyl, and 4-methoxybenzoyloxymethyL The 

55 lower alkoxy-lower alkyl group includes an alkyl group having 1 to 4 carbon atoms which is substituted by an alkoxy 
group having 1 to 4 carbon atoms, for example, methoxymethyl, ethoxymethyl. 2-methoxyethyl, and 3-methoxypropyl. 

The mono- or di-lower alkylamino group includes an amino group substituted by one or two alkyl groups having 1 
to 4 carbon atoms, for example, methylamino, ethylamino, propylamino, dimethylamino, diethylamino, dipropylamino, 



35 
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and ethyfmethylamino. The acylamino group includes an amino group substituted by the above mentioned acyl group, 
for example, acetylamino, propionylamino, benzoylamino, 4-chlorobenzoylamino, and 4-fluorobenzoylamino. The 
amino-lower alkyl group includes an alkyl group having 1 to 4 carbon atoms which is substituted by an amino group, for 
example, aminomethyl, 2-aminoethyl, and 3-aminopropyl. The mono- or di-lower alkylcarbamoyl group includes a car- 

5 bamoy! group substituted by one or two alkyl groups having 1 to 4 carbon atoms, for example, methylcarbamoyl, dimeth- 
ylcarbamoyl, diethylcarbamoyl, and dipropylcarbamoyl. The protected carboxyl group includes a carboxyl group which 
is protected by a protecting group which can easily be removed by hydrolysis or hydrogenolysis, for example, a carboxyl 
group protected by a (VC4 alkyl group or by a benzyl group which may optionally be substituted by one or two groups 
selected from a halogen atom, a C-1-C3 alkyl group and a (VC3 alkoxy group. The examples of the protected carboxyl 

10 group are methoxycarbonyl, ethoxycarbonyl, propoxycarbonyt, butoxycarbonyl, benzyloxycarbonyl, 4-chlorobenzyk>xy- 
carbonyl, 4-fluorobenzyloxycarbonyl, 4-methylbenzyloxycarbonyl, and 4-methoxybenzyloxycarbonyl. Among them, 
methoxycarbonyl, ethoxycarbonyl and benzyloxycarbonyl are preferable. The protected carboxy-lower alkyl group 
includes an alkyl group having 1 to 4 carbon atoms which is substituted by the above mentioned protected carboxyl 
group, for example, methoxycarbonyl methyl, ethoxycarbonyl methyl, benzyloxycarbonylmethyl. and 2-ethoxycarbonyle- 

15 thyl. 

Among the compounds of the present invention, the preferable one is a compound of the formula (I) wherein R-) 
and R 2 are the same or different and each a lower alkyl group, or R-) is a lower alkyl group, a lower alkenyl group or a 
cycloalkyMower alkyl group, R 2 is a substituted or unsubstituted phenyl group, or R 1 and R 2 may combine together with 
the nitrogen atom to which they are attached to form a group of the formula: 

20 

— N A 



(wherein A' is — CH 2 — or — O — , R a ' and R b ' are the same or different and each a lower alkyl group), R 5 is a hydrogen 

30 atom, a lower alkyl group, a hydroxy-lower alkyl group, a halogen atom, an amino group an acylamino group, a nitro 
group or a protected carboxyl group, and X, R 3 , R 6 . R 7 and R 8 are the same as defined above, or a pharmaceutical^ 
acceptable acid addition salt thereof. 

The more preferable compound of the present invention is a compound of the formula (I) wherein R 1 and R 2 are 
the same or different and each methyl group, ethyl group, propyl group, isopropyl group or butyl group, or R-i is methyl 

35 group, ethyl group, propyl group, isopropyl group, butyl group, allyl group or cyclopropylmethyl group, R 2 is phenyl 
group, or a phenyl group substituted by a halogen atom or methoxy group, R 3 is a hydrogen atom, R 5 is a hydrogen 
atom, methyl group, ethyl group or hydroxymethyl group, R 6 is methyl group or phenyl group, or R 5 and R 6 may option- 
ally combine to form - — (CH 2 ) 4 — , R 7 is a hydrogen atom, a halogen atom, a OrC 3 alkoxy group, trifiuoromethyl group, 
amino group or nitro group, R 8 is a hydrogen atom, and X and R 4 are the same as defined above, or a pharmaceutical^ 

40 acceptable acid addition salt thereof. 

The further preferable compound of the present invention is a compound of the formula (I) wherein X is — O — or 
— NR 4 — , Ri and R 2 are the same or different and each ethyl group, propyl group or butyl group, or is methyl group, 
ethyl group, propyl group, allyl group or cyclopropylmethyl group, and R 2 is phenyl group, a halogenophenyl group or a 
methoxyphenyl group, R 3 is a hydrogen atom, R 4 * is a hydrogen atom, methyl group or ethyl group, or R 3 and R 4 ' may 

45 optionally combine together with the carbon atom and the nitrogen atom to which they are attached to form pyrrolidine 
ring or 2,3-dihydro-1 H-indole ring, R 7 is a hydrogen atom, a halogen atom, methoxy group, trifiuoromethyl group, amino 
group or nitro group, R 8 is a hydrogen atom, R 5 and R 6 are the same as defined just in the above, or a pharmaceutical^ 
acceptable acid addition salt thereof. 

The especially preferable compound of the present invention is an acetamide derivative of the following formula (F) 

50 or the formula (I"), or a pharmaceutical^ acceptable acid addition salt thereof. 



55 
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wherein X' is — O— or — NR 4 W — . FV and R 2 * are both ethyl group or propyl group, or FV is methyl group, ethyl group, 
propyl group, allyl group or cyclopropylmethyl group, and R 2 * is phenyl group, 4-halogenophenyl group, or 4-methoxy- 
phenyl group, R 3 ' is a hydrogen atom, R 4w is a hydrogen atom, methyl group or ethyl group, R/ is a hydrogen atom, a 
halogen atom, methoxy group, a trif luoromethyt group, an amino group or a nitro group Further, among the compounds 
of the formula (I'), the compounds of the formula (P) wherein X' is — O— or X' is — NH — are most preferable. 




wherein R 5 ' is a hydrogen atom, methyl group or ethyl group, and R^, R 2 ' and R 7 ' are the same as defined above. 

The examples of the most preferable compound of the present invention are the following compounds and pharma- 
ceuticaily acceptable acid addition salts thereof. 

2-[2-(4-Chlorophenyl)-5 f 6-dimethyl-4-pyrimidinylamino]-N,NKlipropylacetamide; 

2-[2-(4-Chlorcphenyl)-5,6<limethyl-4-pyrimidinylamino]-N ( N-diethylacetamide; 

2-[2-(4-ChIorcphenyl)-5,6<lime^ 

N-(4-Chlorophenyl)-NHTieth^ 

2-[2-(4-Chlorcphenyl)-5,6<limetriyl-4^yrM 

2-[2-(4-Chlorophenyl)-5.6<limetty^ 

2-(5,6-Dimethyl-2-phenyl-4-pyrimidinylamino)-N-phenyl-N-propylacetamide; 

2-[2-(4-Chlorophenyl)-5,6<Jimethyl-4^yrimidinylamino]-N-ethyl-N-phenylacetamide; 

2-{5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide; 

2-(2,6-Diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide; 

2-[5,6-Dimethyl-2-(4-trifluoromethylphen^ 

2-[2-(4-AmirK>phenyl)-5.6<Jimethyl-4^yri^^ 

N-(4-Chlorophenyl)-N<nethyl-2-(5,6KJim^ and 
2-(5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propylacetamide 

The representative compounds of the present invention are. in addition to the compounds of the following Exam- 
ples, the compounds of the following Tables 1 to 4, and a pharmaceutical^ acceptable acid addition salt thereof. 

In Tables 1 to 4, the following Reference Examples and Examples, the following abbreviations are used in order to 
simplify the disclosure. 
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Ac: Acetyl group 

Me: Methyl group 

Et: Ethyl group 

Pr: Propyl group 

5 i-Pr: Isopropyl group 

Bu: Butyl group 

i-Bu: Isobutyl group 



10 ch 2 -<] : c y clo P r °py lmeth y I g fou P 

Ph: Phenyl group 

15 Thus, for example, Ph-4-CI means 4-chlorophenyl group, and Ph-4-F means 4-f luorophenyl group. 
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Table I 
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Process (a) 



The compound of the formula (I) wherein X is — NR 4 — is prepared by reacting a compound of the formula (II): 



5 




10 



R 8 



15 



wherein Z is a leaving atom or a leaving group. R51 is the same groups as defined above for R 5 except that a hydroxy- 
lower alkyl group, an amino group, an amino-lower alkyl group, a carboxyl group and a carboxy-lower alkyl group are 
protected ones, and Re, R 7 and R 8 are the same as defined above, with a compound of the formula (III): 



wherein R 31 is a hydrogen atom, a lower alkyl group or a protected hydroxy-lower alkyl group, and R^ R2 and R 4 are 

30 the same as defined above, if necessary, followed by removing the protecting groups from the product. 

The leaving atom or the leaving group represented by Z in the above formula (II) includes an atom or a group which 
may be removed in the form of HZ together with the hydrogen atom of the NH moiety of the compound (III) under the 
reaction conditions, for example, a halogen atom (e.g. chlorine, bromine, iodine), a lower alkylsulfbnyloxy group (e.g. 
methanesulfonyloxy), a trihalogenomethanesulfonyloxy group (e.g. trifluoromethanesulfonyloxy), and an arylsulfony- 

35 loxy group (e.g. benzenesulfonyloxy, p-toluenesutfonyloxy). 

The protected hydroxy group for R 31 or R 51 in the above formulae (II) and (III) includes a hydroxy group being pro- 
tected by a protecting group which may be removed by hydrogenolysis, for example, benzyloxy, 4-chlorobenzyloxy, 3- 
bromobenzyloxy, 4-fluorobenzyloxy, 4-methylbenzyloxy, and 4-methoxybenzyloxy. The protected amino group or pro- 
tected amino moiety for R 51 in the formula (II) includes an amino group or amino moiety being protected by a protecting 

40 group which can be removed by hydrogenolysis, for example, benzyloxycarbonylamino, 3- or 4-chlorobenzyloxycarbo- 
nylamino, 4-bromobenzyloxycarbonylamino, 4-fluorobenzyloxycarbonylamino, 4-methylbenzyloxycarbonylamino, and 
4-methoxybenzyloxycarbonylamino. The protected carboxyl group or protected carboxyl moiety for R 51 in the formula 
(II) includes a carboxyl group or carboxyl moiety being protected by a protecting group which can be removed by hydrol- 
ysis or hydrogenolysis, for example, ones which are exemplified above in the explanation of the terms used in the 

45 present disclosure and claims. 

The reaction of the compound (II) and the compound (III) is carried out under atmospheric pressure or under pres- 
sure in a suitable solvent or without a solvent. 

The solvent includes, for example, aromatic hydrocarbons (e.g. toluene, xylene), ketones (e.g. methyl ethyl ketone, 
methyl isobutyl ketone), ethers (e.g. dioxane. diglyme), alcohols (e.g. ethanol, isopropanol, butanol), acetonitrile, 

50 dimethylformamide, and dimethylsulfoxide. The reaction is preferably carried out in the presence of a base, and the 
base includes, for example, alkali metal carbonates (e.g. sodium carbonate, potassium carbonate), alkali metal hydro- 
gen carbonates (e.g. sodium hydrogen carbonate, potassium hydrogen carbonate), and tertiary amines (e.g. triethyl- 
amine). but the excess amount of the compound (III) may be used instead of a base. The reaction temperature varies 
according to the kinds of the starting compounds or the reaction conditions, but it is usually in the range of about 40°C 

55 to about 200°C, more preferably in the range of about 1 00°C to about 1 70°C. 

When R 31 and/or R 51 of the product thus obtained have a protecting group, these protecting groups may be 
removed by hydrogenolysis and/or hydrolysis. 



The hydrogenolysis is carried out by a conventional method, for example, by reacting with hydrogen in a suitable 



20 




R 



25 
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solvent in the presence of a catalyst such as palladium-carbon. Raney-ntckel, etc. The solvent includes, for example, 
alcohols (e.g. ethanol, methanol), water, acetic acid, dioxan and tetrahydrofuran. The reaction is usually carried out at 
a temperature of from about 0°C to about 80°C, under atmospheric pressure or under pressure. 

The hydrolysis is carried out by a conventional method, for exampl , by contacting with water in a suitable solvent 
under acidic or basic conditions. The solvent includes, for example, alcohols (e.g. methanol, ethanol, isopropanol), diox- 
ane, water, and a mixture of these solvents. The acid includes, for example, mineral acids (e.g. hydrochloric acid, sul- 
furic acid), and organic acids (e.g. formic acid, acetic add, propionic acid, oxalic acid). The base includes, for example, 
alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide), and alkali metal carbonates (e.g. sodium carbon- 
ate, potassium carbonate). The reaction is usually carried out at a temperature of from about 20°C to 100°C. 

The starting compound (II) is prepared by subjecting a compound of the formula (IV): 



15 



20 




(IV) 



25 



30 



35 



wherein Y is an oxygen atom or a sulfur atom, and R 51 , Re, R 7 and R 8 are the same as defined above, to halogenation 
or sulfbnylation by a conventional method. 

The halogenation is carried out by reacting the compound (IV) with a halogenating agent (e.g. phosphorus oxychlo- 
ride. phosphorus tribromide). The sulfonylation is carried out, for example, by reacting the compound (IV) wherein Y is 
an oxygen atom with a surfonylating agent (e.g. methanesulfonyl chloride, p-toluenesulfbnyl chloride, trifluorometh- 
anesulfbnyl chloride, trrfluoromethanesutfonic anhydride). 

The starting compound (IV) may be commercially available ones but can be prepared by a conventional method, 
for example, by the method disclosed in J. Am. Chem. Soc., 74, 842 (1952), Chem, Ber., 95, 937 (1962). J. Org. Chem.! 
29, 2887 ( 1 964) , or by the methods disclosed in the following Reference Examples 1 , 20 and 4 1 -( 1 ) f -(3), or by a mod- 
ified method thereof. 

Another starting compound (III) is prepared by a conventional method, for example, by the method disclosed in Jap- 
anese Patent First Publication (Kokai) No. 32058/1990. or by the methods disclosed in the following Reference Exam- 
ples 45, 59 and 70, or by a modified method thereof. 



Process (b) 



40 



The compound of the formula (I) wherein X is — O — and R3 is a hydrogen atom is prepared by reacting a com- 
pound of the formula (IP): 



45 



50 




(II * ) 



55 



wherein is a halogen atom, and R 51 . Ffe. R 7 and R 8 are the same as defined above, with a compound of the formula 
(V): 
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R 



HOCH 2 — CO-N 



R 



(V) 



wherein R 1 and R 2 are the same as defined above, and if necessary, followed by removing the protecting groups from 
the product. 

w The reaction of the compound (II') and the compound (V) is carried out in the presence of a base in a suitable sol- 
vent or without a solvent under pressure or under atmospheric pressure. The solvent includes, for example, toluene, 
xylene, dimethoxyethane, 1,2-dichloroethane, acetone, methyl ethyl ketone, dioxane, diglyme, ethyl acetate, dimethyl- 
formamide and dimethylsulfoxide. The base includes, for example, sodium hydride, triethylamine, potassium carbonate, 
and sodium carbonate. The reaction is usually carried out at a temperature of from about — 10°C to about 150°C. pref- 
15 erably at a temperature of from about 10°C to about 70°C. 

When R 51 in the product thus obtained has a protecting group, the protecting groups may be removed by hydrog- 
enotysis or hydrolysis, in the same manner as in above Process (a). 

The starting compound (V) is prepared by subjecting a compound of the formula (VI): 



20 



25 



ROOC-CO-N 



R 



i 



(VI) 



R- 



30 



wherein R is a lower alkyl group, and Ri and R 2 are the same as defined above, to reduction by a conventional method. 

The reduction of the compound (VI) is carried out in an alcohol (e.g. methanol, ethanol). an ether (e.g. tetrahydro- 
furan) or a mixture of these solvents, by using a reducing agent such as lithium borohydride, at a temperature of from 
about — 5°C to about 0°C. 

The starting compound (VI) is prepared by a conventional method, or by the method disclosed in the following Ref- 
erence Example 81 -(1), or by a modified method thereof. 



35 



Process (c) 



The compound of the formula (I) wherein X is — O — is prepared by reacting a compound of the formula (IVa): 



40 



45 




(IVa) 



so wherein R 51 , Rg. R 7 and R 8 are the same as defined above, with a compound of the formula (VII): 



55 



Z,-CH-CO-N^ 
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wherein Z 1p R 1( Ffe and R 31 are the same as defined above, if necessary, followed by removing the protecting groups 
from the product. 

The reaction of the compound (IVa) and the compound (VII) is carried out in the same conditions such as solvent, 
base or reaction temperature, as those in the above Process (b). 

When R 31 and/or R 51 of the product have a protecting group, the protecting groups may be removed by hydroge- 
nolysis and/or hydrolysis in the same manner as in above Process (a). 

The compound (VII) is prepared by a conventional method, for example, by the method disclosed in Japanese Pat- 
ent First Publication (Kokai) No. 64/1987, or by the method disclosed in the following Reference Example 83. or by a 
modified method thereof. 

Process (d) 

The compound of the formula (I) is prepared by reacting a compound of the formula (VIII): 




(vm) 



R 



wherein X, R 31 , R 51l R 6l R 7 and R 8 are the same as defined above, or a reactive derivative thereof, with a compound 
of the formula (IX): 



HN 



Ri 



OX) 



wherein Rj and R 2 are the same as defined above, if necessary, followed by removing the protecting groups from the 
product. 

The reactive derivative of the compound (VIII) includes, for example, a lower alkyl ester (e.g. methyl ester), an 
active ester, an acid anhydride, and an acid halide (e.g. an acid chloride). The active ester includes, for example, p- 
nitrophenyl ester, 2,4,5-trichlorophenyl ester, and N-hydroxysuccinimide ester. The acid anhydride includes, for exam- 
ple, a symmetric acid anhydride and a mixed acid anhydride. The mixed acid anhydride includes, for example, a mixed 
acid anhydride with an alkyl chlorocarbonate such as ethyl chlorocarbonate, isobutyl chlorocarbonate, a mixed acid 
anhydride with an aralkyl chlorocarbonate such as benzyl chlorocarbonate, a mixed acid anhydride with an aryl chloro- 
carbonate such as phenyl chlorocarbonate, and a mixed acid anhydride with an alkanoic acid such as isovaleric acid 
and pivalic acid. 

When the compound (VIII) per se is used, the reaction can be carried out in the presence of a condensing agent 
such as N,N'^icydohexylcarbodiimide, 1 -ethyl -3-(3<limethylaminopropyl)carbodiimide hydrochloride, N.N'-carbonyldi- 
imidazole, N.N'-carbonyldisuccinimide, 1-ethoxycarbonyl-2-ethoxy-1 f 2-dihydroquinoline, diphenylphosphoryl aside, 
propanesulfonic anhydride, and benzotriazol-1-yloxy-tris(dimethylamino)phosphonium * hexafluorophosphate. 

The reaction of the compound (VIII) or a reactive derivative thereof with the compound (IX) is carried out in a sol- 
vent or without a solvent. The solvent varies according to the kinds of the starting compounds, etc., but includes, for 
example, aromatic hydrocarbons (e.g. benzene, toluene, xylene), ethers (e.g. cfiethyl ether, tetrahydrofuran, dioxane). 
halogenated hydrocarbons (e.g. methylene chloride, chloroform), alcohols (e.g. ethanol, isopropanot), ethyl acetate! 
acetone, acetonitrile, dimethylformamide, dimethylsulfoxide. ethylene glycol, water, etc., and these solvents may be 
used alone, or in the form of a mixture of two or more solvents. The reaction is carried out in the presence of a bas if 
necessary, and the base includ s. for example, alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide), 
alkali metal carbonates (e.g. sodium carbonat , potassium carbonate), alkali metal hydrogen carbonates (e.g. sodium 
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hydrogen carbonate, potassium hydrogen carbonate), and organic bases such as triethylamine, tributylamine, drisopro- 
pylethylamine, N-methylmorpholine, but the excess amount of the compound (IX) may be used instead of a base. Th 
reaction temperature varies according to the kinds of the starting compounds, but it is usually in the range of about 
— 30°C to about 200°C, preferably in the range of about — 10°C to about 150°C. 

When R3 1 and/or R 51 of the product thus obtained have a protecting group, these protecting groups may be 
removed by hydrogenolysis and/or hydrolysis, in the same manner as in above Process (a). 

The compound of the formula (VIII) wherein X is an oxygen atom is prepared, for example, by above Process (c), 
i.e. by reacting the above compound (IVa) with a compound of the formula (X): 

Zj — CH-COOR (X) 

15 

wherein Z 1( R and R31 are the same as defined above, in the same manner as in Process (c), followed by subjecting 
the product to hydrolysis in a conventional manner. 

The compound of the formula (X) is commercially available ones but can be prepared by a conventional manner. 

The compound of the formula (VIII) wherein X is — NH 4 — is prepared, for example, by above Process (a), i.e. by 
20 reacting the compound (II) with a compound of the formula (XI): 

HN-CH-COOR' (XI) 

25 

wherein R' is a lower alkyl group, benzyl group or a benzyl group being substituted by a halogen atom, methyl group or 
methoxy group, and R 31 and R 4 are the same as defined above, in the same manner as in Process (a), followed by sub- 
30 jecting the product to hydrolysis or hydrogenolysis in a conventional manner. 

The compound (XI) is commercially available ones but can be prepared by a conventional method. 

Process (e) 

35 The compound of the formula (I) wherein R-i is a lower alkyl group, a lower alkenyl group or a cycloalkyl-lower alkyl 
group is prepared by reacting a compound of the formula (XII): 



40 



45 



50 



55 



R 3 ^2 
X-CH-CO-NH 




(XH) 



wherein X, R 2 . R3. R5, R6» R7 and R 8 are the same as defined above, with a compound of the formula (XIII): 

R-n — Z1 (X'") 

wherein R n t is a lower alkyl group, a lower alkenyl group or a cycloalkyMower alkyl group, and Z 1 is the same as defined 
above, if necessary, followed by removing the protecting groups from the product. 

The reaction of the compound (XII) and the compound (XIII) is usually carried out in a suitable solvent. The solvent 
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10 



15 



20 



includes, for example, aromatic hydrocarbons (e.g. benzene, xylene), ketones (e.g. methyl ethyl ketone), ethers (e.g. 
dioxane). and dimethylfbrmamide. The reaction is preferably carried out in the presence of a base, and the base 
includes ones exemplified above in Process (a), and sodium hydride. The reaction temperature varies according to the 
kinds of the starting compounds or the reaction conditions, but it is usually in the range of about 0°C to about 200°C, 
and when sodium hydride is used as a base, it is in the range of about 0°C to about 50°C. 

When R 31 and/or R 51 of the product have a protecting group, the protecting groups may be removed by hydroge- 
nofysis and/or hydrolysis. 

The compound (XII) is prepared by using the compound (VIII) and the compound (IX) wherein R« is a hydrogen 
atom in above Process (d). 

The compound (XIII) may be commercially available ones but can be prepared by a conventional method. 
In above Processes (a) to (e), when the starting compounds used therein have a group which may participate in 
the reaction, it is convenient to protect said group with a protecting group, or to convert it previously into a group which 
can easily be converted into said group after the reaction. For example, a part of the compound (I) is prepared by the 
following processes. 

The compound of the formula (I) wherein R 5 is an amino group is prepared by subjecting the compound (J) wherein 
R 5 is a nitro group to reduction by a conventional method. This process is explained below in Examples 122 and 124. 

The compound of the formula (I) wherein R 5 is an acylamino group is prepared by reacting the compound (I) 
wherein R 5 is an amino group with a corresponding carboxylic acid or a reactive derivative thereof. This process is 
explained below in Example 125. 

The compound of the formula (I) wherein R 5 is a hydroxy-lower alkyt group is prepared by subjecting the compound 
(I) wherein R 5 is an alkoxycarbonyl group or an alkoxycarbonyl-lower alkyl group wherein the alkyl moiety has carbon 
atoms fewer by one carbon atom, to reduction by a conventional method. This process is explained below in Example 

The compound of the formula (I) wherein R 8 is a hydroxy group is prepared by treating the compound (I) wherein 
25 R 8 is a methoxy group with hydrogen bromide. 

The desired compounds obtained in the above Processes can be isolated and purified by a conventional method 
such as chromatography, recrystallization. re-precipitation, eta The compound (I) which shows basicity enough to form 
an acid addition salt thereof is converted into an acid addition salt thereof by treating it with various acids by a conven- 
tional method. 

Various stereoisomers of the compound (I) can be separated and purified by a conventional method such as chro- 
matography, etc. 

The pharmacological activities of the present compounds are explained by the following pharmacological experi- 
ments on the representative compounds of the present invention. 

Experiment 1 : Central (© 1t ©2) and peripheral (©3) benzodiazepine (BZ) receptor binding assays 

BZ©-, and BZ®2 receptor binding assays were carried out according to the method of Stephens. D. N. et al. [cf J 
Pharmacol. Exp. Ther._253, 334-343 (1990)], and- BZ©3 receptor binding assay was done according to the method of 
Schoemaker, H. [cf. J. Pharmacol. Exp. Ther. 225, 61-69 (1983)] each with slight modification. 

Receptor membrane fractions for ©t , ©2 and ©3 were prepared from the cerebellum (©0, spinal cord (©0 or kidney 
(©3) in 7-8 week old male rats of Wistar strain by the procedure described below. 

After the cerebellum or spinal cord was homogenized with 20 volumes of ice-cold 50 mM Tris-citrate buffer (pH 7 1) 
the homogenate was centrifuged for 1 5 minutes at 40,000 g. The pellet obtained was washed 4 times by the same pro- 
cedure, frozen and stored for 24 hours at -60°C. The resulting pellet, after being thawed, washed with the buffer and 
centrifuged, was suspended in the buffer I for the binding assay (50 mM Tris-HCI buffer containing 120 mM NaCI, 5 mM 
KCI, 2 mM CaCI 2 and 1 mM MgCI 2 ; pH 7.4) and the suspension thus obtained (containing 1 g wet tissue/40 ml) was 
used for the BZ© 1 and BZ©2 receptor binding assays. On the other hand, the kidney was homogenized with 20 volumes 
of the ice-cold buffer II for the binding assay (50 mM Na-K phosphate buffer containing 100 mM NaCI; pH 7.4), filtered 
through 4 sheets of gauze, and centrifuged for 20 minutes at 40.000 g. The pellet obtained was suspended in the buffer 
II and the suspension (containing 1 g wet tissue/100 ml) was used for the binding assay as BZ©3 receptor membrane 
source. 

[ H] Flumazenil (final concentration: 0.3 nM for © t and 1 nM for ©2) and flunitrazepam (final concentration: 10 *iM) 
were used for the BZ© 1 or BZ©2 receptor binding assays as the isotope-labeled and unlabeled ligands, respectively For 
the BZ©3 receptor binding assay, [ 3 H] 4'-chlorodiazepam (7-chloro-1.3<Ji hydro- 1-methyl-5-(4-chlorophenyl)-2H- 1,4- 
benzodiazepin-2-one) (final concentration: 0.5 nM) and diazepam (final concentration: 100 uM) w re used as the iso- 
tope-labeled and unlabeled ligands, respectively. Incubation was performed for 30 minutes at 37°C in the BZ©! or BZ©? 
receptor binding assays, and for 150 minutes at 0°C in the BZ©3 receptor binding assay. The BZ© n or BZ©2 receptor 
binding assays were carried out in the presence of bicuculline (final concentration: 100 ^M). 
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The binding assay was performed by the following procedure. After adding each test compound at certain known 
concentrations, a [ 3 H] ligand and the buffer I or II to each test tube, each assay was started by addition of membrane 
preparation (total volume of 1 ml). After incubation, the assay was terminated by filtration with suction through a What- 
man GF/B glass fiber filter using a cell harvester (Brandel, USA). Th filters were rapidly washed 3 times with 5 ml of 

5 ice-cold 50 mM Tris-HCI buffer (pH 7.7) for g*, and ©2. or the buffer II for a>3, and transferred to scintillation vials contain- 
ing 10 ml liquid scintillation cocktail (ACS-II, Amersham, USA). After a few hours, retained radioactivity was counted by 
a liquid scintillation spectrometer. Specific binding of [ 3 H] ligands was calculated as the difference between amounts of 
radioactivity bound in the presence and absence of excess unlabeled ligands. The concentration ol the test compounds 
causing 50% inhibition of specific binding of the [ 3 H] ligand (IC50) was determined by probit analysis. The results of ben- 

10 zodiazepine ©3 receptor binding assay are shown in Table 5. It is noted that all the compounds listed in Table 5 had 
affinity for the BZgv, and BZ002 receptors with IC50 values larger than 1000 nM. 



75 



20 



25 



30 



35 



40 



45 



50 



55 



BNSDOCID: <EP 0826673A1_I_> 



19 



EP 0 826 673 A1 



Table 5 



r 



Test Comp. 



W3 r 

IC 50 (nM) 



Test Comp. 



1* 

2 

4 

5 

6 

10 

15 

16 

17 

22 

23 

25 

26 

27 

29 

35 

36 

37 

41 

42 

44 

45 

47 

49 

51 

52 

57 



3.10 

0.97 

4.36 

1.28 

0.23 

0.70 

3.86 

4.00 

1.97 

3.26 

1.76 

1.93 

0.28 

0.11 

0.85 

,1.51 

1.44 

1.66 

2.53 

2.15 

4.98 

0.70 

0.16 

0.23 

0.32 

29.5 

5.39 



58 

61 

65 

68 

69 

70 

76 

79 

81 

83 

84 

85 

93 

97 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

118 

119 



co 3 

IC 50 (nM) 



1.62 

9.80 

1.66 

2.19 

2.75 

1.12 

1.33 

0.87 

6.90 

5.02 

2.04 

0.18 

4.10 

2.27 

3.31 

2.90 

3.44 

4.18 

4.24 

4.23 

1.21 

2.09 

1.99 

2.05 

2.34 

1.07 

1.45 
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The compound of Example 1 (hereinafter, the compound 
of Examples in the same way) 
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Test Comp. 


o>3 


Test Comp. 


Gl>3 


120 


1.63 


160 


4.30 


124 


5.35 


I6l 


1.05 


127 


4.35 


162 


1.19 


128 


0.79 


163 


2.64 


130 


1.31 


1 64 


0.29 


131 


0.89 


1 65 


5.07 


133 


2.20 


166 


5.40 


134 


3.07 


167 


0.79 


135 


3.17 


168 


0.99 


136 


0.34 


169 


1.15 


137 


0.93 


170 


0.99 


138 


0.53 


I7l 


1.56 


139 


0.38 


175 


1.90 


141 


0.11 


178 


0.57 


142 


0.08 


179 


4.30 


143 


1.40 


180 


1.65 


<4 M 

144 


0.31 


I8l 


1.61 


145 


1.60 


182 


4.57 


147 


0.52 


183 


8.75 


1 AQ 




1 9td 

1 OH 




151 


0.58 


186 


2.39 


155 


0.76 


187 


9.71 


156 


4.96 


188 


5.24 


158 


4.07 


190 


4.00 


159 


2.00 


195 


2.00 
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The compounds listed in Table 5 bind strongly to the BZ03 receptor, but have affinity for the BZg>t and B ©2 recep- 
tors with the IC50 value larger than 1000 nM. Therefore, it is evident that the compounds of the present invention have 
potent and highly selective affinity for the BZ03 receptor. 

Experiment 2 : Light and dark box test (anti -anxiety effect) 

Anti-anxiety effect of test compounds was examined in a box with light and dark compartments according to the 
method of Crawley, J. and Goodwin. RK. [cf. Pharmacol. Biochem. Behav. 13. 167-170 (1980)] with slight modification. 

Light and dark box test is a useful, simple and handy method for behavioraily and pharmacologically examining 
anti -anxiety effect of the drugs, by utilizing the habit of rodents such as mice and rats. etc. which prefer to stay in a dark 
place, and regarding as positive drug effect the increase of the relative stay of the animals in the light compartment 
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2!f ' |L a " uncon f )rtab,e P' ac *> r the animals. A number of drugs such as cholecystokinin B type receptor antaao- 
nists and BZ anxiolytics, etc. show positive effect in this test. receptor antago- 

Light and dark box test was carried out usinq the test box devir<* ^yicvit ^\ „ u^u . 
oartment (20 x is y 1 i nm\ ^r^i^; / J device (35 X 15 X 17 cm) which comprises: a light com- 

n 7^0 II^ I * ™ } - v 9 , ^J ran8 P« rt acrv,ic P^es and highly illuminated by an incandescent lamp 
i™^^!^,^"^ 1 * 1 ."^ t ?* ** ,ea """W"™ 1 represented by the mWmurn Mteoive doe. (MED) al wtfct. 



Table 6 
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^ The compound of Example 1 (hereinafter, the compounds of Examples 
the same way) 



in 



are ^T^^ many compounds 

Experiment 3 : Isoniazid-induced clonic convulsion test (arrti-convulsant effect) 

inrf. J^SL"***, 9lutamate deCarboxylase "•**» «Wyxes GABA synthesis, decreases brain GABA levels and 
SEEtZZSFP""- ^ t0 *• m6th0d ° f J - * ■'• I* J " Phan^col. Exp. Ther Tl m 
w^ ^ ~ COmP ° UndS °" -nia^-induc^ cfnvE 

tPct , J™S' ^ '"directly, enhance GABA A receptor function are known to exhibit positive effect in this 

^2Z^SSSSS B? reSGm 1 bV diaZ6Pam - "«"-"■«* such « allopregnanoloneSteLlS^x 
yconicosterone(THDOC) and BZo^ receptor agonists which enhance the synthesis of neurosteroids 

in * C ' 0n,C COnVU '"° n WaS meaSUred *-= 90 minutes). The .atencj 

Mm!2!i?2 l 2?- ef S* ^ t6St COmpounds was expressed as the dose which prolonged the onset time by 25% 

:zt ss ej^w* ^ ED2s va,ue - acc ° rdi -'° •» i-sssass 
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Table 7 



5 



30 



Test Comp. 


ArrtHSoniazicI effect 


Test Comp. 


AntHSoniazta ertect 




ED 25 (mg/kg) 




ED25 (mg/kg) 


1 


82.2 


A A 

44 


22.4 


2 


65.6 


45 


y.bu 


4 


51.2 


47 


7.02 


5 


15.1 


A O 

48 


"7 C7 


9 


25.5 


50 


2/-o 


10 


36.9 


to 

52 


2o.O 


11 


47.5 


53 


1 1 .0 


12 


31.8 


58 


n.o 


17 


45.7 


59 


i4.o 


21 


72.1 


60 


2.1 4 


22 


50.3 


61 


I f. f 




40 8 


65 


31.1 


25 


62.1 


66a 


51.2 


29 


67.5 


66b 


72.4 


35 


85.7 


79 


43.8 


36 


54.2 


83 


70.2 


37 


61.9 


171 


76.4 


42 


58.7 







*: The compound of Example 1 (hereinafter, the compounds of Examples in the 
same way) 



35 

The test compounds in Table 7 exhibited anti-convulsant effect at doses lower than 1 00 mg/kg. Some of them 
caused the effect at doses below 1 0 mg/kg. 

Experiment 4 : Collagen-induced arthritis inhibitory test 1 

40 

Collagen-induced arthritis inhibitory test is an experimental model for rheumatoid arthritis reported by Trethan, D. 
E. et al. [cf. J. Exp. Med., 146. 857 (1977)], and thereafter Kakimoto, K. et al. demonstrated that collagen-induced arthri- 
tis inhibitory test was useful as an evaluating tool for not only anti-inflammatory agents, but also immuno suppressing 
agents and immuno modulating agents, based on the mechanism of onset of the disease [cf. J. Immunol., 140, 78-83 
45 (1988)]. 

Collagen-induced arthritis inhibitory test was carried out according to Kakimoto, K. et al. (cf. above reference of 
Kakimoto. K. et al.) with slight modification. Solubilized bovine cartilage type II collagen (product of Elastine Products, 
U.S.A.) was emulsified in complete Freund's adjuvant (product of DIFCO Lab.. U.S.A.). Male mice of DBA/1j strain (6 
week-old; product of Nippon Charles River, Japan) were immunized by injection at the base of the tail with 150 \ig of 

so the emulsified collagen. After twenty one days from the immunization, arthritis was induced by a booster immunization 
of 150 jig of the emulsified collagen prepared in the same manner as above at the base of the tail again. A test com- 
pound was orally administered daily at the dose of 10 mg/kg from the f irst immunization. Mice were observed daily 5 
days after the booster immunization for the onset of arthritis, and an arthritic score was derived by grading the severity 
of involvement of each paw five scales (0-4) according to the method of Wood. F. D. et al. [cf. Int Arch. Allergy Appl. 

55 Immunol., 35, 456-467 (1969)] with slight modification as shown in Table 8. The severity of arthritis was estimated by 
the sum of the scores of all 4 paws, and the onset of the disease was determined when score 1 was observed. 
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Table 8 



10 



15 



20 



25 



30 




Symptoms 
No changes 



1 
2 
7 



Erythema and swelling of o ne interphalangeal joint of the fingers of 4 paws 
Erythema and swelling of two or more interphalangeal joints, or relatively large joints of wrist, ankle, etc. 
Gross swelling and erythema 



Reaching the maximum level of swelling of the entire paw 



In the mice which were administered with the compound of Example 93. the onset of arthritis was delayed until 40 
days, after the booster immunization, while in the control mice which were injected with the solvent, the onset of arthritis 
was observed on 28th day. In the mice which were administered with the compound of Example 1 36 and Example 1 44 
the onset of arthritis was delayed until 34 days and 37 days, respectively, after the booster immunization. The severity 
of arthritis in the compound-treated group (Example 93. 136 and 144) was much lower than the control group in the 
severity of the disease judging from the score of arthritis. 

Experiment 5: Collagen-induced arthritis inhibitory test 2 

Collagen-induced arthritis inhibitory test was carried out according to Kakimoto. K. et al. (cf. above reference of 
Kakimoto. K. et al.) with slight modification. Type II collagen from bovine joints (product of the Collagen Research 
Center. Japan) was emulsified in complete Freund's adjuvant (product of DIFCO Lab., U.S.A.). Female mice of DBA/1j 
strain (product of Nippon Charles River, Japan) were immunized by injection at the base of the tail with 150 ug of the 
emulsified collagen. After twenty one days from the immunization, arthritis was induced by a booster immunization of 
150 hq of the emulsified collagen prepared in the same manner as above at the base of the tail again. Test compounds 
were administered orally at a dose of 10 mg/kg on 5 consecutive days in a week for 8 weeks, beginning from the day 
before the immunization. Mice were monitored visually for arthritis once a week beginning from the day of the booster 
immunization. Each paw was individually scored on a scale of 0-3, according to the criteria shown in Table 9 The sever- 
ity of arthritis was estimated by the sum of the scores of all 4 paws. 
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In the mice which were administered with the compound of Example 6, the onset of arthritis was delayed until 21 
days after the booster immunization as compared with the control mice which were injected with the solvent and the 
seventy of arthritis in the compound-treated group was much lower than the control group at least until day 34 the last 
day of the experiment. The compound of Example 165 markedly suppressed the arthritis as compared with control 
group, at least until 34th day. the last day of the experiment. In the mice which were administered with the compound of 
Example 178, the arthritis was suppressed as compared with the control. 

From the results clearly shown in the above experiments 4 and 5. the compounds of Examples 6 93 136 144 and 
165 exhibit potent effect on collagen-induced arthritis inhibitory test which is a model for immuno inflammatory diseases 
(rheumatoKl arthritis, etc.). The compound of Example 178 has also effect, but less potent effect as compared with that 
of each compound as indicated above. 

Experiment 6 : Acute toxicity 

Male mice of StdKldY strain weighing 24-31 g were used in a group of 10 for examining acute toxicity of test com- 



BNSDOCID: <EP 0826673A1J > 



24 



« 



EP 0 826 673 A1 

pounds (Example 2, 10, 23, 36, 42 and 52). A compound (1000 mg/kg) was suspended in 0.5% tragacanth and admin- 
istered orally or intraperitoneal^. Then, lethality of the mice was observed for 7 days after the treatment. 
No lethality was found in mice to which the test compound was administered. 

The compound of formula (I) and its pharmaceutical^ acceptable salts not only bind to the BZ003 receptor selec- 
5 tively and strongly, but also produce excellent pharmacological effects such as anti-anxiety effect and anti convulsant 
effect, etc. in animal experiment, therefore, are useful for the therapy or prevention of CNS diseases [anxiety-related 
diseases (neurosis, somatoform disorders, other anxiety disorders), depression, epilepsy, etc.] and cardiovascular dis- 
eases (cardiac angina, hypertension, etc.). 

There are listed, for example, the following compounds and pharmaceutical^ acceptable salts thereof which show 
10 not only selective and strong affinity for BZ©3 receptor, but also strong anti-anxiety effect. 

(1) 2-[2-(4-Chlorophenyl)-5,6-dimethy|-4-pyrimidinylamino]-N,N-dipropylacetamide (the compound of Example 2) 

(2) 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-methyl-N-phenylacetamide (the compound of Exam- 
ple 23) 

is (3) 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N,N-diethylacetamide (the compound of Example 10) 

(4) N-(4-Chlorophenyl)-N-methyl-2-(5,6<limethyl-2-phenyl-4-pyrimidinylamino)acetamide (the compound of Exam- 
ple 29) 

(5) 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylairo (the compound 
of Example 36) 

20 (6) 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimkdiny (the com- 

pound of Example 42) 

(7) 2-(5.6-Dimethyl-2-phenyl-4-pyrimidinylamino)-N-phenyl-N-propylacetamide (the compound of Example 52) 

(8) 2-[2-(4-ChIorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-ethyl-N-phenylacetamide (the compound of Example 
45) 

25 

The compounds of formula (I) have inhibitory effect on collagen-induced arthritis, therefore, are useful for the ther- 
apy or prevention of immune diseases such as immuno inflammatory diseases (rheumatoid arthritis, etc.) and immuno- 
neurologic diseases (multiple sclerosis, etc.). 

There are listed, for example, the following compounds and pharmaceutically acceptable salts thereof which show 
30 inhibitory effect on collagen-induced arthritis. 

(1) 2-(5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide (the compound of Example 136) 

(2) 2-(2,6-Diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide (the compound of Example 93) 

(3) 2-[5,6-Dimethyl-2-(4-trrtIuoromethylphenyl)-4-pyrimidinylamino]-N,N-dipropylacetamide (the compound of 
35 Example 6) 

(4) 2-[2-(4-Aminophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-ethyl-N-phenylacetamide (the compound of Example 
165) 

(5) 2-t2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-methyl-N-phenylacetamide (the compound of Example 
144) 

40 (6) 2-(5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propylacetamide (the compound of Example 178) 

The compounds [Q of the present invention or a pharmaceutically acceptable acid addition salt thereof can be 
administered either orally, parenteral ly or rectal I y. The dose of the compounds of the present invention varies according 
to the kinds of the compound, the administration routes, the conditions, ages of the patients, etc., but it is usually in the 

45 range of 0.01-50 mg/kg/day, preferably in the range of 0.03-5 mg/kg/day. 

The compounds of the present invention is usually administered in the form of a pharmaceutical preparation which 
is prepared by mixing thereof with a pharmaceutically acceptable carrier or diluent The pharmaceutically acceptable 
earner or diluent may be any conventional ones which are usually used in the pharmaceutical field, and do not react 
with the compounds of the present invention. Suitable examples of the pharmaceutically acceptable carrier or diluent 

so are, for example, lactose, inositol, glucose, mannrtol, d extra n, cyclodextrin, sorbitol, starch, partly pregelatinized starch, 
white sugar, magnesium metasilicate aluminate, synthetic aluminum silicate, crystalline cellulose, sodium car- 
boxymethylcellulose, hydroxypropyl starch, calcium carboxylmethylcellulose, ion exchange resin, methylcellulose, gel- 
atin, gum arabic. hydroxypropyl cellulose, low substituted hydroxypropyl cellulose, hydroxypropylmethylcellulose, 
polyvinylpyrrolidone, polyvinyl alcohol, alginic acid, sodium alginate, light anhydrous silicic acid, magnesium stearate, 

55 talc, carboxyvinyl polymer, titanium oxide, sorbitan fatty acid ester, sodium laurytsulfate. glycerin, glycerin fatty acid 
ester, purified lanolin, glycerogelatin, polysorbate, macrogol, vegetable oil, wax, propyleneglycol, water, ethanol, poly- 
oxyethylene-hydrogenated caster oil (HCO), sodium chloride, sodium hydroxide, hydrochloric acid, disodium hydrogen 
phosphate, sodium dihydrogen phosphate, citric acid, glutamic acid, benzyl alcohol, methyl p-oxybenzoate, ethyl p-oxy- 
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benzoate, etc. 

The pharmaceutical preparation is, for example, tablets, capsules, granules, powders, syrups, suspensions sup- 
positories, injection preparations, etc. These preparations may be prepared by a conventional method. In the prepara- 
tion of liquids, the compound of the present invention may be dissolved or suspended in water or a suitable other 
solvent, when admmistered. Tablets and granules may be coated by a conventional method. In the injection prepara- 
tions, it is preferable to dissolve the compound of the present invention in water, but if necessary, it may be dissolved by 
thereto" '^"^ ** * S0,Ubi,i2er ■ ^ further ' a pH ad i usl °r. a buffering agent or a preservative may be added 

These preparations may contain the compound of the present invention at a ratio of at least 0.01 % preferably at 
a ratio of 0.1-70 %. These preparations may also contain other therapeutically effective compounds as well. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is illustrated in more detail by the following Reference Examples and Examples but should 
15 not be construed to be limited thereto. 

The identification of the compounds is carried out by Elementary analysis. Mass spectrum. IR spectrum NMR 
spectrum, etc. 

The following abbreviations may be used in the following Reference Examples and Examples in order to simplify 
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the disclosure. 
[Solvent for recrystallization] 



A: Ethane! 

AC: Acetonitrile 

25 E: Diethyl ether 

EA: Ethyl acetate 

HX: n-Hexane 

IP: Isopropanol 

M: Methanol 



Reference Example 1 

Preparation of 5 ( 6<limethyl-2-phenyl-4(3H)-pyrimidinone: 

x 7« L^ iX l U / e of sodium ethoxide ( 31 3 9) and anhydrous ethanol (200 ml) is added benzamidine hydrochloride (23 9 
g) at 0-5 C. The mixture is stirred at 0*C for 30 minutes, and thereto is added dropwise a solution of ethyl 2-methylac- 
etoacetate (20 g) and anhydrous ethanol (50 ml) at the same temperature. After addition, the mixture is stirred at room 
temperature for 30. minutes, and refluxed-for-six hours. The reaction mixture is concentrated under reduced pressure 
and the residue is dissolved in water. The pH value of the mixture is adjusted to pH 4 by addition of cone, hydrochloric^ 
3C ^ 1 l m,xture is ***** at °- 5 ° c - The Precipitates are collected by filtration, washed with water, further washed 
with diethyl ether, and recrystallized from ethanol to give the desired compound (14.3 g), m.p. 205-207°C. 

Reference Examples 2-19 

The corresponding starting compounds are treated in the same manner as in Reference Example 1 to aive the 
compounds as listed in Table 10. 
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Table 10 



10 



15 



20 



25 
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Ref. Ex. 






R 7 


M.p. 

co 


Solv. for 
recrystal. 


2 


Me 


Me 


4-C1 


258-260 


M 


3 


Me 


Me 


3-C1 


251-252 


A 


4 


Me 


Me 


4-F 


266-268 


M 


5 


Me 


Me 


4-OMe 


233-235 


M 


6 


Me 


Me 


4-CF 3 


265-267 


M 


7 


Me 


Me 


4-N0 2 


>300 


M 


8 


Me 


Et 


H 


195-197 


M 


9 


Me 


i-Pr 


H 


230-232 


M 


10 


Et 


Me 


H 


159-161 


A 


11 


H 


Me 


H 


212-214 


A 


12 


H 


CF 3 


H 


228-230 


A 


13 


H 


Ph 


H 


281-284 


A 


14 


H 


Ph 


4-C1 


>300 


M 


15 


Me 


Ph 


H 


250-252 


M 


16 


Me 


Ph 


4-C1 


293-295 


M 


17 


-(CH2) 4 - 


H 


223-225 


A 


18 


-(CH2) 4 - 


4-C1 


290-292 


M 


19 


COOEt 


1 H 


H 


237-238 


A 



Reference Example 20 

50 

Preparation of 5-nitro-2-phenyl-4(3H)-pyrimidinone: 

To a mixture of sodium methoxide (8 g) and anhydrous ethanol (100 ml) is added benzamidine hydrochloride (1 1 .7 
g) at 0°C. The mixture is stirred at 0°C for 30 minutes, and thereto is added dropwise a solution of crude ethyl 2-(N,N- 
55 dimethylaminomethyiene)nrtroacetate (14 g). which is obtained by refluxing a mixture of ethyl nitroacetate (10 g) and 
N,N-dimethylformamide dimethyl acetaJ (10.7 g) for three hours, followed by concentrating the mixture under reduced 
pressure, in anhydrous ethanol (50 ml) at the same temperature. After addition, the mixture is stirred at room tempera- 
ture for 30 minutes, and refluxed for 12 hours. The reaction mixture is concentrated under reduced pressure, and water 
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(150 ml) is added to the residue. The pH value of the mixture is adjusted to pH 4 by addition of cone, hydrochloric acid 
while the mixture is stirred at 0°C. The precipitates ar collected by filtration, washed with water, and recrystallized from 
ethanol to give the desired compound (7 g), m.p. 264-266°C. 

5 Reference Example 21 

Preparation of 4-chloro-5 f 6-dimethyl-2-phenylpyrimidine: 



10 



A mixture of 5,6<Jimethyl-2-phenyM(3H)-pyrimidine (10 g) and phosphorus oxychloride (23 g) is stirred at 75°C for 
four hours. The reaction mixture is concentrated under reduced pressure, and the residue is dissolved in chloroform To 
the mixture is added ice-water, and the mixture is stirred. The mixture is neutralized with 1 N aqueous sodium hydroxide 
solution, and the chloroform layer is collected, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue is recrystallized from ethanol to give the desired compound (10.7 g), m.p. 120-122°C. 

is Reference Examples 22-40 

The corresponding starting compounds are treated in the same manner as in Reference Example 21 to qive the 
compounds as listed in Table 11. y 

20 
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Table 1 1 
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15 


Ref. Ex. 
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IP 




23 


Me 


Me 


3-C1 


96-97 


A 
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20 
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Me 
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IP 




26 


Me 


Me 
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IP 




27 


Me 


Me 


4-N0 2 


157-158 


A 


25 


28 


Me 


Et 


H 


87-88 


IP 




29 


Me 


i-Pr 
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83-84 


IP 




30 


Et 


Me 
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57-58 


IP 


30 


31 
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Me 


H 


62-63 


IP 




32 


H 


CF 3 
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45-46 


IP 




33 


H 


Ph 


H 


99-100 


IP 


35 


34 


H 


Ph 


4-C1 


125-126 


IP 


35 


Me 


Ph 


H 


116-117 


IP 




36 


Me 


Ph 


4-C1 


126-128 


IP 




37 


-(CH2) 4 - 


H 


100-101 


IP 


40 


38 


-(CH2) 4 - 


4-C1 


114-115 


IP 




39 


N0 2 


H 


H 


160-161 


A 




40 


COOEt 


H 


H 


39-40 


HX 



45 



Reference Example 41 
50 Preparation of 4-chloro-2-(4-f luorophenyl)-5,6,7,8-tetrahydroquinozoline: 

(1) A mixture o 4-fluorobenzoyl chloride (50 g). potassium thiocyanate (36.7 g) and anhydrous toluene (100 ml) is 
ref luxed for six hours. After cooling, the reaction mixture is filtered, and the filtrate is concentrated under reduced 
pressure. The residue is purified by distillation under reduced pressure to give 4-fluorobenzoyl isothiocyanate (55 

55 g), b.p. 92°C/3 mmHg. 

(2) To a mixture of the above product (62 g) and chloroform (80 ml) is added dropwise a solution of 1 -morpholino- 
cyclohexene (28.6 g) and chloroform (30 ml) with stirring while the temperature of th mixture is kept at 0-5°C. After 
addition, the reaction mixture is stirred at 0°C for one hour, and further stirred at room temperature for one hour, 
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and ref luxed for one hour. The reaction mixture is concentrated under reduced pressure, and the residue is purified 
by silica gel column chromatography (eluerrt; chloroform), and recrystallized from ethanol to give 2-(4-fluorophe- 
nyl)-5.6,7,8-tetrahydro-4H-1,3-ben20xazine-4-thione (24 g), m.p. 148-149°C. 

(3) Into a mixture of the above product (20 g) and methanol (300 ml) is blown ammonia gas for 30 minutes, and the 
mixture is stirred at 80°C for 30 minutes. The reaction mixture is concentrated under reduced pressure, and the res- 
idue is recrystallized from ethanol to give 2-(4-fiuorophenyl)-5,6,7,8-tetrahydro-4(3H)-quinazolinetnione (18 q) 
m.p. 198-200°C. 

(4) A mixture of the above product (10 g) and phosphorus oxychloride (30 g) is ref luxed for two hours. The reaction 
mixture is concentrated under reduced pressure, and the residue is dissolved in chloroform. To the mixture is added 
ice-water, and the mixture is stirred. The chloroform layer is collected, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue is recrystallized from isopropanol to give the desired compound 
(8.5 g), m.p. 96-97°C. 

Reference Examples 42-44 

The same procedures as Reference Example 41 are repeated except that the corresponding starting compounds 
are used instead of 4-f luorobenzoyl chloride to give the following compounds. 

(Reference Example 42) 

4-Chloro-2-(2-chlorophenyl)-5,6,7,8-tetrahydroquinazoHne; m.p. 79-80°C 
(Reference Example 43) 

25 4-Chloro-2-(3-chlorophenyl)-5,6,7,8-tetrahydroquinazoline; m.p. 94-95°C 
(Reference Example 44) 

4-Chloro-2-(2,4-difluOToprienyl)-5.6,7,8-tetrahydroquinazoline; m.p. 57-58°C 
Reference Example 45 

Preparation of 2-amino-N,N-dipropylacetamide: 

35 (1) To a mixture of dipropylamine (5 g), triethylamine (5 g) and methylene chloride (50 ml) is added dropwise a solu- 
tion of N-phthaloylglycyl chloride (1 1 g) in methylene chloride (50 ml) while the temperature of the mixture is kept 
at 0-5°C. After addition, the mixture is stirred at room temperature for six hours. To the reaction mixture is added 
water, and the methylene chloride layer is collected, dried over anhydrous 

reduced pressure. The residue is recrystallized from isopropanol to give 2-phthalimide-N,N-dipropylacetamide 
40 (12.5 g), m.p. 99-1 00°C. 

(2) A mixture of the above product (12.5 g), hydrazine • monohydrate (4.3 g) and ethanol (150 ml) is ref luxed for 
one hour. The reaction mixture is concentrated under reduced pressure, and chloroform is added to the residue. 
The mixture is filtered, and to the filtrate is added water. The chloroform layer is collected, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure to give the desired compound (6.7 g) as an oily product. 



30 



45 



Reference Examples 



The corresponding starting amine compounds are treated in the same manner as in Reference Example 45 to give 
the compounds as listed in Table 12. 

50 
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Table 12 
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Me 
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Et 
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i-Pr 
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Me 


i-Bu 


51 


Et 
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52 
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Ph 
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Me 


Ph 


54 


Et 


Ph 


55 


Bu 


Ph 


56 


Pr 


Ph 


57 


Me 


Ph-4-Cl 


58 


Me 


Ph-4-OMe 



Reference Example 59 

Preparation of 2-amino-N-(4-f luorophenyl)-N-methylacetamide: 

(1) The same procedures as Reference Example 45-(1) are repeated except that 4-ftuoroaniline (15 g) is used 
instead of dipropylamine. The product thus obtained is purified by silica gel column chromatography (eluent; chlo- 
roform), and recrystallized from ethanol to give N-(4-fluorophenyl)-2-phthalimidacetamide (19 g). m.p. 212-214°C. 

(2) The above product (18 g) is added to a mixture of sodium hydride (about 60 % oily, 3 g) and dimethylformamide 
(100 ml) at 0-5°C f and the mixture is stirred at 0°C for one hour. To the mixture is added dropwise methyl iodide (10 
g) at the same temperature. After addition, the mixture is stirred at room temperature for 8 hours. To the reaction 
mixture are added water and chloroform, and the chloroform layer is collected, dried over anhydrous sodium sul- 
fate, and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (elu- 
ent; chloroform), and recrystallized from ethanol to give N-(4-fluorophenyl)-N-methyl-2-phthalimidacetamide (15 g), 
m.p. 182-183°C. 

(3) The above product (14 g) is treated in the same manner as in Reference Example 45-(2) to give the desired 
compound (9.0 g) as an oily product. 

Reference Example 60 

Preparation of N-allyl-2-amino-N-phenylacetamide: 

The same procedures as Reference Example 59 are repeated except that aniline and allyl bromid~ are used 
instead of 4-fluoroaniline in Reference Example 59-(1) and methyl iodide in Reference Example 59-(2), respectively, to 
give the desired compound as an oily product. 
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Reference Example 61 

Preparation of 2-amino-N-^clopropylmethyl-N-phenylacetamide: 

The sam procedures as Reference Example 59 are repeated except that aniline and cyclopropylmethyl bromide 
are used instead of 4-fluoroaniline in Reference Example 59-(1) and methyl iodide in Reference Example 59-(2) 
respectively, to give the desired compound as an oily product. 

Reference Examples 62-66 

The corresponding starting compounds are treated in the same manner as in Reference Example 59 to give the 
following compounds. y 

(Reference Example 62) 

2-Amino-N-(4-bromophenyl)-N-methylacetamide 
(Reference Example 63) 

20 2-Amino-N-(2-chiorophenyl)-N-methylacetamide 
(Reference Example 64) 

2-Amino-N-(3-chlorophenyl)-N-methylacetamide 
(Reference Example 65) 

2-Amino-N-(4-chlorophenyl)-N-ethylacetamide 
30 ( Reference Example 66) 

2-Amino-N-(4-chlorophenyl)-N-propylacetamide 
Reference Examples 67-69 



25 



35 



40 



™ e responding starting amine compounds are treated in the same manner as in Reference Example 45 to give 
the following compounds. 

(Reference Example 67) 

1 -Aminoacetyl-3,5-dimethylpiperidine 
(Reference Example 68) 

45 4-Aminoacetyl-2,6-dimethylmorpholine 
(Reference Example 69) 

1 -Aminoacetyl-cis-3,5<limethylpiperazine 
Reference Example 70 

Preparation of N-(4-chlorophenyl)-N-methyl-2-methylaminoacetamide: 



50 



55 



(1) To a mixture of N.(tert-butoxycarbonyD-N-methylglycine (10 g), 4-chloroaniline (8.8 g). benzotriazol-1-yloxy- 
tris(^m^hylam,no)phosphonium • hexafluorophosphate (BOP reagent, 25.7 g) and methylene chloride (150 ml) 
is added dropw.se tnethylamine (5.9 g) while the temperature of the mixture is kept at 0-5°C. After addition th mix- 
ture is stirred at room temperature for 8 hours, and thereto is added water. The methylene chloride layer is col- 
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lected, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified by 
silica gel column chromatography (eluent; chloroform), and recrystallized from diethyl ether to give 2-[N'-(tert- 
butoxy(^rtx)nyl)-N , -methylamino]-N-(4-chlorophenyl)acetarnide ( m.p. 126-128°C. 

(2) The above product (12 g) is added to a mixture of sodium hydride (about 60 % oily, 3.2 g) and dimethyrforma- 
5 mide (100 ml) at 0-5°C, and the mixture is stirred at 0°C for one hour, and then thereto is added methyl iodide (17 

g) at the same temperature. After addition, the mixture is stirred at room temperature for 8 hours, and thereto are 
added water and chloroform. The chloroform layer is collected, dried over anhydrous sodium sulfate, and concen- 
trated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform) to 
give 2-[N , -(tert-butoxycarbonyl)-N'^ethylamino]-N-(4-chlorophenyl)-N-methylac^ (11.4 g) as an oily prod- 
10 uct 

(3) To a mixture of the above product (8.4 g) and methylene chloride (100 mi) is added dropwise trrfluoroacetic acid 
(20 ml) at 0-5°C. After addition, the mixture is stirred at room temperature for three hours. The reaction mixture is 
concentrated under reduced pressure, and to the residue is added water. The mixture is made weak basic with 1N 
aqueous sodium hydroxide solution while the mixture is stirred under ice-cooling, and then thereto is added chlo 

is reform. The chloroform layer is collected, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure to give the desired compound (4.7 g) as an oily product. 

Reference Examples 71 -73 

20 The corresponding starting tert-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70 to give the following compounds as an oily product. 

(Reference Example 71) 

25 N-(4-Chlorophenyl)-N-m^hyl-2-pyrrolidinecarboxyamide 

(Reference Example 72) 

N-(4-Chlorophenyl)-N-methyl-2-piperidinecarboxyamide 

30 

(Reference Example 73) 

N-(4-Chlorophenyl)-2,3<Jihydro-N-methyl-1H-irxJole-2-carboxyamide 

35 Reference Examples 74-80 

The corresponding starting tert-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70-(1), -(3) to give the following compounds as an oily product. 

40 (Reference Example 74) 

2-Amino-3-benzyloxy-N,N-dipropylpropanamide 

(Reference Example 75) 

45 

2-Methylamino-N, N-dipropylacetamide 
(Reference Example 76) 
so 2-Ethylamino-N t N-dipropylacetamide 
(Reference Example 77) 

2-Methylamino-N-methyl-N-phenylacetamide 

55 

(Reference Example 78) 

2-Ethylamino-N-methyl-N-phenylacetamide 
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w 



15 



20 



25 



30 



SO 



(Reference Example 79) 

N,N-Dipro^l-2i3yrrolkJinecarboxamide 
(Reference Example 80) 

2,3-Dihydro-N ( N<iipropyl-1H-indolecarboxamide 
Reference Example 81 

Preparation of 2-hydroxy-N,N-dipropylacetamide: 

(1) To a mixture of dipropylamine (5.0 g). triethylamine (5.5 g) and methylene chloride (70 ml) is added dropwise a 
solution of ethyloxalyl chloride (7.4 g) and methylene chloride (30 ml) with stirring while the temperature of the mix- 
ture is kept at -20*C. After addition, the mixture is stirred at 0*C for four hours. To the reaction mixture is added 
water, and the methylene chloride layer is collected, dried over anhydrous sodium sulfate, and concentrated under 
reduced pressure to give ethyl 2-oxo-2-(N.N-dipropylamino)acetate (9.5 g) as an oily product 

(2) A mixture of the above product, sodium borohydride, lithium chloride and anhydrous tetrahydrofuran is stirred 
at room temperature for 30 minutes, and thereto is added dropwise anhydrous ethanol while the temperature of the 
m,XtUr ^f °- 5 ° a After addition ' the ™*™ is stirred at room temperature for 1 2 hours. The reaction mixture 
iscooled to 0°C, an the pH value thereof is adjusted to pH 5 with 1N hydrochloric acid, and concentrated under 
reduced pressure. To the residue are added a saturated brine and chloroform, and the chloroform layer is collected 
dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give the desired compound (7 7 
g) as an oily product. v 

Reference Example 8^ 

Preparation of N,N-dibutyl-2-hydroxyacetamide: 

The same procedures as Reference Example 81 are repeated except that dibutylamine is used instead of dipro- 
mine to give the desired comDOund as an oilv nrnriurt 



pylamine to give the desired compound as an oily product. 
Reference Example 83 

35 Preparation of 2-bromo-N,N-dipropylacetamide: 

To a mixture of dipropylamine (10. 1 g), triethylamine (10. 1 g) and anhydrous diethyl ether (80 ml) is added dropwise 
a^onoibromoacetylc^ 

k addrtl0n > toe temperature is gradually raised, and the mixture is stirred at room temperature for one 

^ r A re !?° n mbCtUre fe f iltered ' and ,he frttrate is <*>™entrated under reduced pressure, and purified by distillation 
under reduced pressure to give the desired compound (14 g), b.p. 100-1 03°C/1 mmHg. 

Reference Examples 84-87 

45 ^„ 1116 corresDOndin 9 aartina compounds are treated in the same manner as in Reference Example 83 to give the 
following compounds. 

(Reference Example 84) 

2-Bromo-N,N<iipropylpropanamide; b.p. 85-87°C/1 mmHg 
(Reference Example 85) 



2-Bromo-N-(4-chlorophenyl)-N-methylacetamide; m.p. 52-53°C 
55 (recrystallized from isopropanol) 
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(Reference Example 86) 

2-BrorrK>-N-methyl-N-phenylpropanamide; b.p. 135-145°C/1 mmHg 
5 (Reference Example 87) 

2-Bromo-N-ethyl-N-phenylpropanamide; oily prcxluct 
Reference Example 88 

10 

Preparation of 2-(5,6-dimethy1-2-phenyl-4-pyrimidinyloxy)acetic acid: 

(1) To a mixture of sodium hydride (about 60 % oily, l.o g) and dimethylfdrmamide (80 ml) is added 5.6-dimethyt- 
2-phenyl-4(3H)-pyrimidinone (5.0 g) while the temperature of the mixture is kept at 0-5°C, and the mixture is stirred 

75 at 0°C for 30 minutes. To the mixture is added dropwise ethyl bromoacetate (4.2 g) at the same temperature. After 
addition, the mixture is stirred at 80°C for three hours, and thereto are added ice-water and chloroform. The chlo- 
roform layer is collected by filtration, washed with water, dried over anhydrous sodium sulfate, and concentrated 
under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), and 
recrystallized from isopropanol to give ethyl 2-(5,6<iimethyl-2-phenyi-4-pyrimidinyloxy)acetate (6.2 g), m.p. 90- 

20 91 °C. 

(2) A mixture of the above product (6.0 g), 1N aqueous sodium hydroxide solution (100 ml) and ethanol (50 ml) is 
stirred at room temperature for 8 hours. The reaction mixture is concentrated under reduced pressure, and the res- 
idue is dissolved in ice-water. The pH value of the mixture is adjusted to pH 1 with cone, hydrochloric acid, and the 
precipitates are collected by filtration, washed with water, and recrystallized from ethanol to give the desired com- 

25 pound (3.5 g), m.p. 1 75-1 77°C. 

Reference Examples 89-90 

The corresponding starting compounds are treated in the same manner as in Reference Example 88, and the prod- 
30 ucts thus obtained are recrystallized from ethanol to give the following compounds. 

(Reference Example 89) 

2-(5,6,7,8-Tetrahydro-2-phenyl-4-quinazolinyloxy)aceticacid; m.p. 155-157°C 

35 

(Reference Example 90) 

2-[2-(4-Chlorophenyl)-5,6,7,8-tetrahydro-4-quinazolinyloxy)acetic acid; m.p. 195-197°C 

40 Reference Examples 91-92 

The corresponding starting t-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70 to give the following compounds as an oily product. 

45 (Reference Example 91) 

2-Methylamino-N-phenyl-N-propylacetamide 

(Reference Example 92) 

50 

N-Allyl-2-methylamino-N-phenylacetamide 
Reference Examples 93-94 

55 Th corresponding starting t-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70-(1) and -(3) to give the following compounds as an oily product. 
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(Ref rence Example 93) 

N ( N-Diethyl-2-methylaminoacetamide 
s (Reference Example 94) 

N-Ethyl-2-methylamino-N-phenylacetamide 
Example 1 

10 

Preparation of 2-(5.6<Hmethyl-2-phenyl-^ 

A mixture of 4-chloro-5.6-dimethyl-2-phenylpyrimldine (1.0 g). 2-amino-N.N<lipropylacetamide (0.87 g) and tri- 
ethylamine (0.55 g) is refluxed with stirring at 150°C for three hours. To the reaction mixture are added water and chlo- 
15 roform, and the chloroform layer is collected, dried over anhydrous sodium sulfate, and concentrated under reduced 
Pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), and r eery stall ized from a 
mixture of diethyl ether and n-hexane to give the desired compound (1.3 g), rap. 79-80°C. 



20 



Examples 2-63 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 13. 
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Table 13 
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Table 13 (continued) 
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Table 13 (continued) 
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Examples 64-68 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the following com- 
pounds. 

35 

(Example 64) 

N-Cydohexyl-N-methyl-2-(5,6<limethyl-2i5henyl-4-pyrimidinylamino)acetamide; m.p. 1 12-1 14°C (recrystallized 
from n-hexane) 

40 

(Example 65) 

3 f 5-Dimethyyl-1-(5,6<limethyl-2^henyl-4-pyrimidinylamino)acetyIpiperidine; m.p. 97-98°C (recrystallized from n- 
hexane) 

45 

(Example 66) 

(a) 2,6-Dimethyl-4-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)acetylmorpholine; m.p. 151-152°C (recrystallized 
from isopropanol) 

so (b) cis-2.6-Dimethyl-4-(5,6KJimethyl-2^heny 

The compound obtained in Example 29a is purified by silica gel flash column chromatography (eluent; n-hex- 
ane: ethyl acetate = 3:1). and the less polar fractions are combined, concentrated under reduced pressure, and 
recrystallized from isopropanol to give the desired compound, m.p. 162-163°C. 
(c) trans-2.6-Dimethyl-4-(5,6<limethyl-2i3henyl-4-pyrimidinylamino)acetylmo 

55 The compound obtained in Example 29a is purified by silica gel flash column chromatography (eluent; n-hex- 

ane:ethyl acetate = 3:1), and the more polar fractions are combined, concentrated under reduced pressure, and 
recrystallized from a mixture of diethyl ether and n-hexane to give the desired compound, m.p. 112-1 13°C. 
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(Example 67) 

cis-3.5-Dimethyl-1-(5,6<Jimethyl-2-^ m.p. 134-137°C (recrystallized 

from a mixture of diethyl ether and n-hexane) 

5 

(Example 68) 

4-[2-(4-Chlorophenyl)-5,6-dimetlTyl-4^^ m.p. 212-214°C (recrystal- 

lized from isopropanol) 

10 

Example 69 

Preparation of 3-hydroxy-2-(5,6<*imethyl-2i3heny|-4-pyrim^ 

75 (1) A mixture of 4-chloro-5,6-dimethyl-2-phenylpyrimidine (1.8 g), 2-amino-3-benzyloxy-N,N-dipropylpropanamide 
(4.6 g), which is prepared from N-(tert-but0xycarbonyl)-O-benzyiserine, and triethylamine (1.7 g) is stirred at 150°C 
for 5 hours. The reaction mixture is treated in the same manner as in Example 1 to give 3-benzytoxy-2-(5,6-dime- 
thyl-2-phenyl-4-pyrimidinylamino)-N,N-dipropylpropanamide (3.5 g) as an oily product. 

(2) A mixture of the above product (3.4 g), acetic acid (50 ml), water (10 ml), ethanol (10 ml) and 10 % palladium- 
20 carbon (0.5 g) is stirred at 60°C for five hours under hydrogen atmosphere, and the reaction mixture is filtered. The 
filtrate is concentrated under reduced pressure, and the residue is recrystallized from a mixture of diethyl ether and 
n-hexane to give the desired compound (2.5 g), m.p. 132-1 33°C. 

Example 70 

25 

Preparation of 2-[methyl-(5,6-dimethyl-2-phenyl-4-pyrimidinyl)amino]-N,N<lipropylacetamide: 

The same procedures as Example 1 are repeated except that 2-methylamino-N,N-dipropylacetamide is used 
instead of 2-amino-N,N-dipropylacetamide, and to the product thus obtained is added hydrogen chloride isopropanol 
30 solution. The precipitated crystals are collected by filtration, and washed with diethyl ether to give a hydrochloride * 
1/10 hydrate of the desired compound, m.p. 162-165°C. 

Examples 71 -78 

35 The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 14. 
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Table 14 
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R 



15 
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R 4 
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71 


Pr 


Pr 


Et 


CI 


85-86 


HX 


SO 


72 


Pr 


Pr 


Et 


OMe 


111-112 


HX 




73 


Me 


Ph 


Me 


H 


117-119 


IP 




74 


Me 


Ph 


Me 


F 


140-141 


IP 


25 


75 


Me 


Ph 


Me 


OMe 


151-152 


IP 




76 


Me 


Ph-4-Cl 


Me 


H 


114-115 


IP 




77 


Me 


Ph 


Et 


H 


107-108 


HX 


30 


78 


Me 


Ph 


Et 


CI 


100-101 


HX 



35 Example 79 

Preparation of N-(4-chlorcphenyl)-N-methyM-(5,6K^ 

The same procedures as Example 1 are repeated except that N-(4-chlorophenyl)-N-methyl-2-pyrrolidinecarboxam- 
40 ide is used instead of 2-amino-N,N-dipropy1acetamide, and to the product thus obtained is added hydrogen chloride die- 
thyl ether solution. The precipitated crystals are collected by filtration, and washed with diethyl ether to give a 
hydrochloride of the desired compound, m.p. 1 19- 121 °C. 

Example 80 

45 

Preparation of N-(4-chlorophenyl)-N-methyl-1-(5,6Hdimet^ 

The same procedures as Example 1 are repeated except that N-(4-chlorophenyl)-N-methyl-2-piperidinecarboxam- 
ide is used instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from a mixture of die- 
so thyl ether and n-hexane to give a 1/10 hydrochloride of the desired compound, m.p. 149-151°C. 

Example 81 

Preparation of 2,3-dihydro-1 -(5.6-dimethyl-2-phenyl-4i5yrimidinyl)-N,N-dipropyl-1 H-indole-2-carboxamide: 

55 

The same procedures as Example 1 are repeated except that 2,3<lihydro-N,N-dipropyl-1H-indole-2-carboxamide 
is used instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from n-hexane to give a 
1/4 hydrate of the desired compound, m.p. 167-168°C. 
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Example 82 

Preparation of N-(4-chlorophenyl)-2,3-dihydro-N-meth^ H-indole-2-carboxa- 
mide: 

5 

The same procedures as Example 1 are repeated except that N-(4-chlorophenyl)-2,3<Jihydro-N-methyl-1 H-indole- 
2-carboxamide is used instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from 
methanol to give a 1/10 hydrochloride • 1/4 hydrate of the desired compound, m.p. 236-238°C. 

io Example 83 

Preparation of 2-(5-ethyl-6-methyl-2-phenyl-4-pyrimidinylamino)-N t N-dipropylacetamide: 

The same procedures as Example 1 are repeated except that 4-chloro-5-ethyl-6-methyl-2-phenylpyrimidine is used 
is instead of 4-chloro-5 ? 6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from a mixture of die- 
thyl ether and n-hexane to give the desired compound, m.p. 83-84°C. 

Example 84 

20 Preparation of N-(4-^lorophenyl)-2-(5-ethyl-6-methyl-2-phenyl-4-pyrimidinylamino)-N-methylacetamide: 

The same procedures as Example 1 are repeated except that 4-chloro-5-ethyl-6-methy I -2-phenylpyrimidine and 2- 
amino-N-(4-chlorophenyl)-N-methylacetamide are used instead of 4-chloro-5,6-dimethyl-2-phenylpyrimtdine and 2- 
amino-N,N-dipropylacetamide, respectively. The product thus obtained is recrystallized from isopropanol to give the 
25 desired compound, m.p. 142-143°C. 

Example 85 

Preparation of 2-(6-ethyl-5-methyl-2i3henyl-4-pyrimidinylamino)-N 1 N-dipropylacetamide: 

30 

The same procedures as Example 1 are repeated except that 4-chloro-6-ethyl-5-methyl-2-phenylpyrimidine is used 
instead of 4-chloro-5,6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from a mixture of die- 
thyl ether and n-hexane to give the desired compound, m.p. 83-84°C. 

35 Example 86 

Preparation of 2-(6-isopropyl-5-methyl-2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide: 

Hie same procedures as Example 1 are repeated except that 4-chloro-6-isopropyl-5-methyl-2-phenylpyrimidine is 
40 used instead of 4-chloro-5 t 6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from a mixture of 
diethyl ether and n-hexane to give the desired compound, m.p. 98-99°C. 

Example 87 

45 Preparation of 2-(6-methyl-2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide: 

The same procedures as Example 1 are repeated except that 4-chk>ro-6-methy I -2-phenylpyrimidine is used 
instead of 4-chloro-5,6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from diethyl ether to 
giv the desired compound, m.p. 107-108°C. 

50 

Example 88 

Preparation of 2-(6-methyl-2-phenyl-4-pyrimidinylamino)-N-methyl-N-phenylacetamide: 

55 The same procedures as Example 1 are repeated except that 4-chloro-6-methyl-2-phenylpyrimidine and 2-amino- 
N-methyl-N-phenylacetamide are used instead of 4-chloro-5,6-di methyl -2-ph nylpyrimidine and 2-amino-N,N-dipropy- 
lacetamide, respectively. The product thus obtained is recrystallized from isopropanol to give the desired compound, 
m.p. 134-136°C. 
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Example 89 

Preparation of 2-(5-ch!oro-6-methyl-2-phenyl-4-pyrimidinylamino)-N^ 



5 A mixture of 2-(6-methyl-2iDhenyl^-pyrimidinylamino)-N-methyl-N-phenylacetamide (1.0 g) obtained in Example 

88, N-chlorosuccinimide (0.44 g) and acetic acid (15 ml) is heated with stirring at 90°C for three hours, and the reaction 
mixture is concentrated under reduced pressure. To the residue is added ice-water (30 ml) with stirring, and the precip- 
itates are collected by filtration, washed with water, and recrystallized from isopropanol to give the desired compound 
(1.1 g), m.p. 154-155°C. 

10 

Example 90 

Preparation of 2-(5*rorrK)^-methyl-2-phenyl-4-pyrimidinylamino)-N-methyl-N-phenylacetamrde: 

is The same procedures as Example 89 are repeated except that N-bromosuccinimide is used instead of N-chloro- 
succinimide. The product thus obtained is recrystallized from isopropanol to give the desired compound, m.p. 1 60- 
162°C. 



Example 91 

20 

Preparation of 2-(2-phenyl-6-trifluoromethyl-4-pyrimidinylamino)-N,N-dipropylacetamide: 

The same procedures as Example 1 are repeated except that 4-chloro-6-trif luoromethyl-2-phenylpyrimidine is used 
instead of 4-chloro-5,6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from isopropanol to 
25 give the desired compound, m.p. 128-130°C. 

Example 92 

Preparation of 2-(5-chloro-2-phenyl-6-trrfluoromethyl-4-pyrimidinylamino)-N,N-dipropylacetamide: 

30 

The same procedures as Example 89 are repeated except that 2-(2-phenyl-6-trif luoromethyl-4-pyrimidinylamino)- 
N-methyl-N-phenylacetamide is used instead of 2-(6-methyl-2-phenyl-4-pyrimidinylamino)-N-methyl-N-phenylaceta- 
mide. The product thus obtained is recrystallized from isopropanol to give the desired compound, m.p. 115-11 7°C. 

35 Examples 93-99 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 15. 



40 



45 



SO 



55 



43 

BNSDOCID: <EP 0826673A1 t > 



10 



15 



20 



25 



Ex. 

93 
94 
95 
96 

97 
98 
99 



Pr 
Pr 
Me 
Me 

Pr 
Pr 
Me 



R: 

Pr 
Pr 
Ph 
Ph-4-Cl 

Pr 
Pr 
Ph 



EP O 826 673 A1 



Table 15 
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IP 


129-130 


IP 
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IP 



30 



Example 100 

r 

35 Preparation of 3,5-dimethyM -(2,6KJiphenyM^yrimidinylarnino)acetylpiperid 



40 



45 



SO 



55 



me: 



3 S^.^l^S UreS aS ff amP ' e 1 ^ r6peated eMCe P* tha * 4-chloro-2.6-diphenylpyrimidine and 1-aminoacetyl- 
3.5KHmethy1 pi pe .dine are used instead of 4-chloro-5 ; 6-dimethyl-2phenylpyrimiaine and^rriino-N N^iprobSSte- 

%Z£c product ^ obteined is recrysta,,ized ,rom * *• r*« ssssn 

Example 101 

Preparation of 2-(2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide: 

accoSLTth^^^e 3 , 5 E Jl amP ' e 1 5 s repeated ««* that 4-chloro-2- P henylpyrimidine, which is prepared 
Sh Jl ? i^ 0 !? SC Trav - Chim - Pays Bas ' »■ 15 < 1967 >- is "sed instead of 4-chloro-5 6-dTme- 
rnt m553 ? y ^ 6 ^ ° bWn- fe fr <™ methyl ether to give the desired «wi 

Example 102 

Preparation of 2-(5.67.8-tetrahydro-2-phenyl-4^uinazdinylamino)-N,N-dipropylacetamide: 

A mixture of 4-chloro-5.6.7,8-tetrahydro-2-phenylquinazoline (1.0 g). 2-amino-N N-dbroDvlacetamid« m 7« n i *nrf 

S2S^^2Srr "F^** dri6d OV6r anhydrOUS ^ «** ^ concentrated^,^ £S 

pressure. The resdue .s punf ,ed by s,l,ca gel column chromatography (eluent: chloroform), and recrystallized from a 
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mixture of diethyl ether and n-hexane to give the desired compound (1.3 g), m.p. 87-88°C. 
Examples 103-112 

5 The corresponding starting compounds are treated in the same manner as in Example 102 to give the compounds 

as listed in Table 16. 
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35 
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45 Examples 1 1 3-1 1 7 

The corresponding starting compounds are treated in the same manner as in Example 102 to give the compounds 
as listed in Table 17. 
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Table 17 
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30 

Example 118 

Preparation of 3-hydroxy-2-(5.6,7,8-tetrahydro-2-pher^^^ 

(1) The same procedures as Example 102 are repeated except that a-amino-S-benzyloxy-N^N-dipropylpropana- 
mide (4.1 g) is used instead of 2-amino-N,Nnjipropylacetamide to give 3-benzyloxy-2-(5,6 ( 7.8-tetrahydro-2-phenyl- 
4<|uinazolinylamino)-N,N-dipropylpropanamide (3.4 g) as an oily product. 

(2) A mixture of the above product (3.0 g). acetic acid (100 ml) and 10 % palladium-carbon (1 :o g) is stirred at 60°C 
for six hours under hydrogen atmosphere, and the reaction mixture is filtered. The filtrate is concentrated under 
reduced pressure and recrystallized from diethyl ether to give the desired compound (2.0 g), m.p. 1 19-120°C. 

Examples 119-120 

Instead of 2-amino-N,N^ipropylacetamide, the corresponding starting compounds are treated in the same manner 
45 as in Example 102 to give the following compounds. 

(Example 119) 



40 



50 



55 



1-(5,67.8-Tetrahydro-2iDhenyl-4^ m p 123-1 24°C (recrystal- 

lized from diethyl ether) 

(Example 120) 



N-(4-Chlorophenyl)-1-(5.6.7,8-tefr^ 

hydrate; m.p. 80-82°C (recrystallized from n-hexane) 



1/4 
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Example 121 

Preparation of 2-(5-nitro-2^henyl-4-r^rimdinylamino)-N,N^ipropylacetamide: 

5 A mixture of 4-chloro-5-nitro-2-phenylpyrimidine (6.0 g), 2-amino-N,N-dipropylacetarnide (6.0 g), triethytamine (5.2 

g) and isopropanol (70 ml) is ref luxed for six hours. The reaction mixture is concentrated under reduced pressure, and 
to the residue are added chloroform and water. The chloroform layer is collected, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloro- 
form), and recrystallized from ethanol to give the desired compound (8.8 g), m.p. 142-143°C. 

TO 

Example 122 

Preparation of 2-(5-amino-2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide; 

is A mixture of 2-(5-nitro-2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide (1.9 g) obtained in Example 121, eth- 
anol (60 ml) and 10 % palladium-carbon (0.2 g) is stirred at room temperature for three hours under hydrogen atmos- 
phere, and the reaction mixture is filtered. The filtrate is concentrated under reduced pressure, and recrystallized from 
diethyl ether to give the desired compound (1.5 g), m.p. 120-122°C. 

20 Example 123 

Preparation of N-methyl-2-(5-nitro-2-phenyl-4-pyrimidinylamino)-N-phenylacetamide: 

The same procedures as Example 121 are repeated except that 2-amino-N-methyl-N-phenylacetamide (7.3 g) is 
25 used instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from ethanol to give the 
desired compound (10.1 g). m.p. 194-196°C. 

Example 124 

30 Preparation of 2-(5-amino-2-phenyl-4-pyrimidinylamino)-N-methyl-N-phenylacetamide: 

2-(5-Nitro-2-phenyl-4-pyrimidinylamino)-N-methyl-NiDhenylacetamide (5.5 g) obtained in Example 123 is treated in 
the same manner as in Example 122, and the product thus obtained is recrystallized from ethanol to give a 1/4 hydrate 
of the desired compound (4.8 g), m.p. 1 83-1 84°C. 

35 

Example 125 

Preparation of 2-(5-acetylamino-2-phenyl-4-pyrimidinytamino)-N-methyl-N-phenylacetamide: 

40 A mixture of 2-(5-amino-2-phenyl-4^yrimidinylamino)-N-methyl-N-phenylacetamide (3.6 g) obtained in Example 
124, acetic anhydride (10 ml) and pyridine (7 ml) is stirred at room temperature for four hours. To the reaction mixture 
is added chloroform, and the mixture is washed with 1 N hydrochloric acid, then washed with a saturated aqueous 
sodium hydrogen carbonate solution. The chloroform layer is collected, dried over anhydrous sodium sulfate, and con- 
centrated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), 

45 and recrystallized from ethanol to give the desired compound (4.0 g), m.p. 200-201 °C. 

Example 126 

Preparation of 2-(5-ethoxycarbonyl-2-phenyl-4-pyrimidinylamino)-N, N-dipropylacetamide: 

50 

The same procedures as Example 1 are repeated except that 4-chloro-5-ethoxycarbonyl-2-phenylpyrimidine (6.0 
g) is used instead of 4<hloro-5,6-dimethyl-2-phenyipyrimidine. The product thus obtained is recrystallized from n-hex- 
ane to give the desired compound, m.p. 45-46°C. 
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Example 127 

Preparation of 2-(5-hydroxymethyl-2-phenyl-4-pyrimidinylam 

To a mixture of 2-(5-ethoxycartK5nyl-2-phenyW-pyrimitf^ (3.0 g) obtained in 

Example 126, sodium borohydride (0.6 g), lithium chloride (0.7 g) and tetrahydrofuran (20 ml) is added dropwise anhy- 
drous ethanol (30 ml) at 0 to 5°C. The reaction mixture is stirred at room temperature for five hours, and the pH value 
thereof is adjusted to pH 5 with 1 N hydrochloric acid, and concentrated under reduced pressure. To the residue are 
added a brine and chloroform, and the chloroform layer is collected, dried over anhydrous sodium sulfate, and concen- 
trated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), and 
recrystallized from isopropanol to give the desired compound (2.0 g), m.p. 167-168°C. 

Example 128 

Preparation of 2-[2-(4-f luorophenyl)-5 t 6,7,8-tetrahydro-4-quinazolinyloxy]-N, N-dipropylacetamide: 

To a mixture of 2-hydroxy-N,N-dipropylacetamide (1 .8 g) and dimethylformamide (20 ml) is added sodium hydride 
(about 60 % oily, 0.5 g) at 0 to 5°C, and the mixture is stirred at 0°C for one hour. To the reaction mixture is added 4- 
chloro-2-(4-fluorophenyl)-5,6,7,8-tetrahydroquinazoline (2.0 g) at the same temperature, and the mixture is stirred at 
room temperature for four hours. To the mixture are added chloroform and ice-water, and the chloroform layer is col- 
lected, washed with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The rest- 
due is purified by silica gel column chromatography (eluent; chloroform), and recrystallized from a mixture of diethyl 
ether and n-hexane to give the desired compound (2.2 g), m.p. 95-96°C. 

Examples 129-135 

The corresponding starting compounds are treated in the same manner as in Example 128 to give the compounds 
as listed in Table 18. 



<EP 0826673A1 I > 



48 



EP 0 826 673 A1 



Table 18 
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H 
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IP 



35 Example 136 

Preparation of 2-(5,6<Jimethyl-2-phenyl-4i3yri 

To a mixture of 5.6<limethy1-2-phenyl-4-(3H)-pyrimidinone (l.5g) and dimethylformamide (20 ml) is added sodium 
40 hydride (about 60 % oily, 0.3 g) at 0-5°C, and the mixture is stirred at 0°C for one hour. To the mixture is added 2-bromo- 
N,N-dipropylacetamide (1 .67 g) at the same temperature, and the mixture is stirred at room temperature for two hours. 
To the reaction mixture are added chloroform and ice-water, and the chloroform layer is collected, washed with water, 
dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified by silica gel col- 
umn chromatography (eluent; chloroform), and recrystallized from n-hexane to give the desired compound (2.2 g), m.p. 
45 88-89°C. 

Examples 137-163 



The corresponding starting compounds are treated in the same manner as in Example 136 to give the compounds 
so as listed in Table 1 9. 
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Table 19 



R 



10 



O- CH 2 — CO-N^ 




R- 



15 


Ex. 


R5 


Re 




R 2 


R 7 


Q 


M.p. CC) 


Solve, for 
recrystal. 




137 


Me 


Me 


Pr 


Pr 


4-C1 




128-130 


E-HX 


20 


138 


Me 


Me 


Pr 


Pr 


4-F 




131-133 


A 




139 


Me 


Me 


Pr 


Pr 


4-OMe 




87-88 


HX 




140 


Me 


Me 


Pr 


Pr 


3-C1 




82-84 


E-HX 


25 


141 


Me 


Me 


Pr 


Pr 


4-CF3 




109-111 


HX 


142 


Me 


Me 


Pr 


Pr 


4-N0 2 




157-159 


M 




143 


Me 


Me 


Me 


Ph 


H 




138-139 


IP 




144 


Me 


Me 


Me 


Ph 


4-C1 




159-161 


A 


30 


145 


Me 


Me 


Me 


Ph 


3-C1 




170-173 


IP 




146 


Me 


Me 


Me 


Ph 


4-OMe 




157-159 


IP 




147 


Me 


Me 


Me 


Ph 


4-CF3 




159-161 


IP 


35 


148 


Me 


Me 


Me 


Ph 


4-N0 2 




179-181 


AC 




149 


Me 


Me 


Me 


Ph-4-Cl 


H 




168-170 


IP 




150 


Me 


Me 


Me 


Ph-4-Cl 


4-OMe 




142-143 


A 


40 


151 


Me 


Me 


Et 


Ph 


H 




130-132 


IP 




152 


Me 


Me 


Et 


Ph 


4-C1 




170-171 


A 




153 


Me 


Me 


Et 


Ph 


3-C1 




151-153 


IP 


45 


154 1 


Me 1 


Me 


Et 


Ph 1 


4-F 




156-158 


IP | 



50 
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Table 19 (continued) 



5 


Ex. 


R 5 


R 6 




R 2 


R 7 


Q 


M.p. CC) 


ooivc. ror 
recrystal. 




155 


Me 


Me 


Et 


Ph 


4-CF3 




148-150 


IP 




156 


Et 


Me 


Me 


Ph-4-Cl 


H 




100-101 


E-HX 


10 


157 


Me 


Et 


Pr 


Pr 


H 




62-63 


HX 




158 


H 


Ph 


Pr 


Pr 


H 




82-83 


E 




159 


Me 


Ph 


Pr 


Pr 


H 




78-79 


HX 


15 


160 


H 


CF 3 


Pr 


Pr 


H 




109-110 


IP 




161 


-(CHjV 


Pr 


Pr 


H 




92-93 


E-HX 




162 


-(CH2) 4 - 


Me 


Ph-4-Cl 


H 




140-141 


IP 


SO 


163 


-(CH2) 4 - 


Me 


Ph-4-Cl 


4-C1 


1/4 H 2 0 


200-202 


A 



Example 164 

25 

Preparation of N-ethyl-2-[5,6<iimethyi-2-(4-nifr^ 

The same procedures as Example 136 are repeated except that 5.6-dimethyl-2-(4-nitrophenyl)-4-(3H)-pyrimidi- 
none and 2-bromo-N-ethyi-N-phenylacetamide are used instead of 5,6-dimethyl-2-phenyl-4-(3H)-pyrimidinone and 2- 
30 bromo-N.N-dipropylacetamide, respectively. The product thus obtained is recrystal lized from acetonitrile to give the 
desired compound, m.p. 189-190°C. 

Example 165 

35 Preparation of 2-[2-(4-aminophenyl)-5,6<limethyM-pyrim^ 

A mixture of 2-[5 ( 6<limethyl-2-(4-nitrophenyl)-4-pyrimidinyloxy]-N-ethyl-N-phenylacetamide (2.3 g) obtained in 
Example 164, 5 % palladium-carbon (0.4 g), ethanol (30 ml) and chloroform (10 ml) is stirred at room temperature for 
three hours under hydrogen atmosphere, and the reaction mixture is filtered. The filtrate is concentrated under reduced 
40 pressure, and recrystallized from acetonitrile to give a 1/10 hydrate of the desired compound (2.1 g), m.p. 183-185°C. 

Example 166 

Preparation of 2-(6-methyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide: 

45 

The same procedures as Example 136 are repeated except that 6-methyl-2-pheny1-4-(3H)-pyrimidinone is used 
instead of 5,6-dimethyl-2-phenyl-4-(3H)-pyrimidinone. The product thus obtained is recrystallized from n-hexane to give 
the desired compound, m.p. 68-69°C. 

so Example 167 

Preparation of 2-(5-chloro-6-methyl-2-phenyl-4-pyrimidinyioxy)-N,N-dipropylacetamide: 

2-(6-Methyl-2-phenyl-4-pyrimidinyloxy)-N.N-dipropylacetamide obtained in Example 166 is treated in the same 
55 manner as in Example 89, and the product is recrystallized from isopropanol to give the desired compound, m.p. 90- 
91 °C. 
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Example 168 

Preparation of 2-(5-brorm-6-methyl-2-phenyl-4-pyrimidinyloxy)-N, N^ipropylacetamide: 

2-(6-Methyl-2iDhenyl-4^yrirrtdiny!oxy)-N,NKlir^opylacetamide obtained in Example 166 is treated in the same 
manner as in Example 90, and the product is recrystallized from isopropanol to give the desired compound, m.p. 107- 

Example 169 

Preparation of 2-(5,6.7.8-tetrahydro-2-phenyl-4-quinazolinyloxy)-N.N-dipropylpropanamide: 

The same procedures as Example 136 are repeated except that 5,6,7,8-tetrahydro-2-phenyl-4-(3H)-quina2olinone 

« ^ T ^° Py * 1 ' OPana ™ )e are US6d instead 5.6-dimethyl-2-phenyl-4-(3H)-pyrimidinone and 2-bromo- 
is N,N-dipropylacetamKJe. respectively. The product thus obtained is recrystallized from n-hexane to give the desired 
compound, m.p. 73-74°C. 

Example 170 

so Preparation of 3.5^irnethyl-1-(5.6HJimethyl-2iJhenyl-4-pyrimidinyloxy)acetylpiperidine: 

To a mixture o1 f 2-(5.6-dimethyl-2-phenyl-4-pyrimidinylox y )acetic acid (1 .2 g). 3,5-dimethylpiperidine (0.7 g), benzo- 
«S r? t ^ min ° )Ph0Sph0niUm * hexafl "°^Phosphate (BOP reagent; 2.26 g) and dimethyHormamide 

(20 ml) is added tr.ethylam.ne (0.52 g) at 0-5°C, and the mixture is stirred at room temperature for six hours. To the reac- 
ts tion mixture are added chloroform and ice-water, and the chloroform layer is collected, washed with water dried over 
anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified by silica gel column chro- 
matography (eluent; chloroform), and recrystallized from n-hexane to give the desired compound (1.4 g). m.p. 100- 
101 c 

30 Examples 171-173 

Instead of 3,5-dimethylpiperidine. the corresponding starting compounds are treated in the same manner as in 
Example 170 to give the following compounds. 

35 (Example 171) 



2,6.Dimetr V l-4-(5 t 6^imethyl-2-phenyl-4i5yrimidinyloxy)acetylmorpholine; m.p. 123-124°C (recrystallized from 
propanol) - - 



iso- 



40 (Example 1 72) 



3,^Dimethyl-1^ . 1/4 hydrate; m p 10 7-110°C (recrystal- 

lized from a mixture of diethyl eter and n-hexane) 



45 (Example 173) 



f' 3 : D ;nv dr ^ 210-212°C (recrystallized from 

ton i tr He) 



ace- 



so Examples 174-188 



The corresponding starting compounds are treated in the same manner as in Example 170 to give the compounds 



as listed in Table 20 
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Table 20 



10 




15 


Ex. 


R 5 


R 6 




R 2 


R7 


M.p. ( C) 


Solv. for 
recrystal. 




174 


Me 


Me 


Me 


Me 


H 


128-129 


IP 


20 


175 


Me 


Me 


Et 


Et 


H 


88-90 


T-> ▼ TV 

E-HX 


176 


Me 


Me 


Et 


Et 


CI 


148-149 


IP 




177 


Me 


Me 


Bu 


Bu 


H 


99-100 


E-HX 




178 


Me 


Me 


Pr 


Ph 


H 


151-152 


JP 


25 


179 


-(CH2) 4 - 


Et 


Et 


H 


100-101 


E-HX 




180 


-(CH2) 4 - 


Me 


Ph 


H 


135-137 


IP 




181 


-(CH2) 4 - 


Me 


Ph 


CI 


148-150 


IP 


30 


182 


-(CH2) 4 - 


Pr 


Ph 


H 


158-160 


IP 




183 


-(CH2> 4 - 


H 


Ph-4-F 


H 


178-179 


M 




184 


-(CH2) 4 - 


Me 


Ph-4-F 


H 


164-165 


IP 


35 


185 


-(CH2) 4 - 


H 


Ph-4-Cl 


H 


179-180 


A 




186 


-(CH2) 4 - 


Me 


Ph-2-Cl 


H 


165-166 


A 




187 


-(CH2) 4 - 


Me 


Ph-3-Cl 


H 


180-182 


A 


40 


188 


-(CH 2 ) 4 - 


Me 


CH 2 Ph 


H 


91-92 


E 



45 Example 189 

Preparation of 2-(5,6<limethyl-2-phenyl-4-pyrimidinyloxy)-N-phenylacetamide: 

The same procedures as Example 170 are repeated except that aniline is used instead of 3,5-dimethylpiperidine. 
so The product thus obtained is recrystal lized from isopropanol to give the desired compound, m.p. 212-213°C. 

Example 190 

Preparation of N^;yclc^cpy1methyl-2-(5,6<iimetty^ 

55 

To a mixture of 2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenylacetamide (1.5 g) obtained in Example 189 
and dimethylformamide (30 ml) is added sodium hydride (about 60 % oily, 0.2 g) at 0-5°C, and the mixture is stirred at 
0°C for one hour. To the mixture is added cyclopropylmethyl bromide (0.67 g) at the same temperature, and the mixture 
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is stirred at room temperature for two hours. To the reaction solution are added chloroform and ice-water, and the chlo- 
roform layer is collected, washed with water, and dried over anhydrous sodium sulfate. The chloroform layer is concen- 
trated under reduced pressure, and the residue is purified by silica gel column chromatography (eluent; chloroform), 
and recrystallized from isopropanol to give the desired compound (1.56 g), m.p. 1 19-121 °C. 

Example 191 

Preparation of N-allyl-2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenylacetamide: 

The same procedures as Example 190 are repeated except that allyl bromide is used instead of propylmethyl bro- 
mide. The product thus obtained is recrystallized from isopropanol to give the desired compound, m.p. 129-1 31 °C. 

Examples 192-196 

The corresponding starting compounds are treated in the same manner as in Example 170 to give the following 
compounds. 

(Example 192) 

1-(5,6,7,8-Tetrahydro-2iDhenyl-4-quin m.p. 134-135°C (recrystallized 

from diethyl ether) 

(Example 193) 

4-(5 t 6J,8Tetrahydro-2-phenyl-4-quinazolinyloxy)acetyl-2,6<limethylmorpholine; m.p. 161-163°C (recrystallized 
from isopropanol) 

(Example 194) 

1-(5,67,8-Tetrahydro-2-phenyl-4-quinazolinyloxy)acetyl-cis-3,5-dimethylpiperazine • 1/4 hydrate; m.p. 150-151°C 
(recrystallized from diethyl ether) 

(Example 195) 

4-[2-(4-Chlorophenyl)-5,6,7,8-teta m.p. 171-173°C 

(recrystallized from isopropanol) 

(Example 196) 

1-[2-(4-Chlorophenyl)-5, 6,7,8^^ . 9/10 hydrochloride; 

m.p. 265-268°C (recrystallized from ethanol) 

Example 197 

Preparation of cis-3,5-dimethyl- 1 -[(5,6-dimethyl-2-phenyl-4-pyrimidinyl)-2-pyrrolidiny lcarbonyl]piperazine: 

(1) The same procedures as Example 1 are repeated except that proline benzyl ester hydrochloride (4.0 g) is used 
instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from isopropanol to give 1- 
(5,6<iimethyl-2-phenyl-4-pyrimidinyl)-2-pynrolidinecarboxylic acid (4.0 g), m.p. 90-92°C. 

(2) A mixture of the above product (3.8 g) f ethanol (100 ml) and 10 % palladium-carbon (1.0 g) is stirred at room 
temperature for 8 hours under hydrogen atmosphere, and the mixture is filtered. The filtrate is concentrated under 
reduced pressure, and recrystallized from isopropanol to give N-(5 ( 6-dimethyl-2-phenyl-4-pyrimidinyl)proline (2.5 
g), m.p. 228-231 °C. 

(3) To a mixture of the above product (1 .2 g), cis-3.5-dimethylpiperazine (0.6 g), BOP reagent (1 .97 g) and dimeth- 
ylformamide (30 ml) is added triethylamine (0.52 g) at 0-5°C, and the mixture is stirred at room temperature for fiv 
hours. To the reaction mixture are added chloroform and ice-water, and the chloroform layer is collected, washed 
with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography (eluent; chloroform), and recrystallized from diethyl ether to give a 1/2 hydrate 
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of the desired compound (1 .4 g), m.p. 160-162°C. 

Examples 198-204 

5 The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 

listed in Table 21. 



10 



15 



20 



Table 21 



- CO-N 



Me 



Me 




R 



R 



R 



Ex. 




R 2 


R4 


R 7 


M.p. 
CC) 


Solv. for 
recrystal. 


198 


Et 


Et 


Me 


CI 


131-132 


IP 


199 


Pr 


Pr 


Me 


CI 


84-86 


HX 


200* 


Me 


Ph 


Me 


CI 


139-140 


IP 


201 


Et 


Ph 


Me 


CI 


102-103 


HX 


202 


Pr 


Ph 


Me 


CI 


103-104 


HX 


203 


— CH2CH=CH2 


Ph 


Me 


CI 


107-108 


HX 


204 


H 


Ph 


H , 


CI 


205-206 


A 



25 



30 



35 



: 1/4 Hydrate 



40 Example 205 

Preparation of 1-[2-(4-ch!oropheny1)-5,6<iimethyM-pyri^ 
ide: 

as The corresponding starting compounds are treated in the same manner as in Example 1, and the product thus 
obtained is recrystallized from isopropanol to give the title compound, m.p. 131-133°C. 
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Preparation 1 : Preparation of tablets: 





2-[2-(4-Chlorophenyl)-5,6<JimethyM-pyrim^ 


19 


5 


Lactose 


84g 




Corn starch 


30 g 




Crystalline cellulose 


25 g 


10 


Hydroxypropyl cellulose 


3g 




Light anhydrous silicic acid 


0.7g 




Magnesium stearate 


1.3g 



is The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and the 
resultants are further tabletted to give 1,000 tablets (each 145 mg). 



Preparation 2: Preparation of tablets 

20 





2-[5,6-Dimethyl-2-(4-trrtluoromethylphenyl)-4-pyrimidinylamino]-N,N-ciipropylacetamide 


25 g 




Lactose 


70 g 




Corn starch 


20 g 


25 


Crystalline cellulose 


25 g 




Hydroxypropyl cellulose 


3g 




Light anhydrous silicic acid 


0.7 g 


30 


Magnesium stearate 


1.3 g 



The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and the 
resultants are further tabletted to give 1,000 tablets (each 145 mg). 

35 

Preparation 3 : Preparation of capsules 



2-[2-(4-Chlorophenyl)-5 ( 6<Iimethyl-4^yrimidinylamino]-N,N-dipropylacetamide 


2g 


Lactose 


165 g 


Corn starch 


25 g 


Hydroxypropyl cellulose 


3.5 g 


Light anhydrous silicic acid 


18 g 


Magnesium stearate 


2.7 g 



The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and each 
so 200 mg of the resultant is packed into a capsule to give 1 ,000 capsules. 
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Preparation 4: Preparation of powder 



N-(4-Chlorophenyl)-N-methyl-2-(5,6^im 1 0 g 

5 Lactose 960 g 

Hydroxypropyl cellulose 25 g 

Light anhydrous silicic acid 5 g 

10 

The above components are mixed to give powder preparation. 
Preparation 5: Preparation of injection preparation 



15 





2-[2-(4-Chlcwrophenyl)-5,6-dimethyi-4-pyrimidi^^^ 


10 g 




Ethanol 


200 g 




HCO-60 


2g 


SO 


Citric acid 


10 g 




Sorbitol 


50g 




Sodium hydroxide 


q.s. 


25 


Distilled water for injection 


q.s 






Totally 2000 ml 



2-[2-(4-Chlorophenyl)-5 t 6<limethyl-4-pyrimidinylamino]-N-methyl-NiDhenylacetamide is dissolved in a mixture of 
30 ethanol and HCO-60, and thereto is added a suitable amount of distilled water for injection, and further thereto are 
added citric acid and sorbitol. The pH value of the mixture is adjusted to pH 4.5 with sodium hydroxide, and the total 
amount of the mixture is controlled with addition of distilled water for injection. The solution thus obtained is filtered on 
a membrane filter (0.22 um), and the filtrate is put into ampules (capacity; 2 ml), and the ampules are sterilized at 1 21 °C 
for 20 minutes, 

35 

INDUSTRIAL APPLICABILITY 

As explained above, the present compounds of the formula (I) or a pharmaceutically acceptable acid addition salt 
thereof show a selective and remarkable affinity for the peripheral-type BZ o^-receptor as well as show excellent phar- 

40 macological activities such as anxiolytic activity, antiepileptic activity, etc. in animal tests, and hence, they are useful in 
the prophylaxis or treatment of central nervous disorders such as anxiety-related diseases (neurosis, somatoform dis- 
orders, other anxiety disorders), depression, epilepsy, etc., or circulatory organs disorders such as angina pectoris, 
hypertension, etc. Besides, the present compounds of the formula (I) and a pharmaceutically acceptable acid addition 
salt thereof can be expected to be useful in the prophylaxis or treatment of immuno neurological disorders such as mul- 

45 tiple sclerosis, and immuno inflammatory diseases such as rheumatoid arthritis. 

Claims 

1 . An acetamide derivative of the formula (I) : 

50 
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10 



R 3 

X-CH-CO-N^ 




( I ) 



15 



20 



25 



wherein X is — O — or — NR4 — , 

R 1 is a hydrogen atom, a lower alky I group, a lower alkenyl group or a cyclolalkyl-lower alkyl group, 
R 2 is a lower alkyl group, a cycloalkyl group, a substituted or unsubstituted phenyl group, or a substituted or 
unsubstituted phenyl-lower alkyl group, or R 1 and R 2 may optionally combine together with the nitrogen atom 
to which they are attached to form a group of the formula: 



R a 
R b 



30 



35 



40 



45 



SO 



55 2. 



wherein A is a single bond, — CH 2 — , — O — or — NH — , R a and Rb are the same or different and each a 
hydrogen atom or a lower alkyl group, or when A is a single bond, and R a and f% are located at the 2-posi- 
tion and the 3-position, respectively, the carbon atoms of the 2-position and the 3 -position and R a and Rb 
may optionally combine to form a phenyl ring, 

R 3 is a hydrogen atom, a lower alkyl group or a hydroxy-lower alkyl group, 

R 4 is a hydrogen atom or a lower alkyl group, or R 3 and R 4 may optionally combine together with the carbon 
atom and the nitrogen atom to which they are attached to form pyrrolidine, piperidine, or 2,3-dihydro-1H-indole 
ring, 

R5 is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a hydroxy-lower alkyl group, a substituted or 
unsubstituted benzyloxy-lower alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a tri- 
fluoromethyl group, a halogen atom, an amino group, a mono- or di-lower alkylamino group, an acylamino 
group, an amino-lower alkyl group, a nitro group, a carbamoyl group, a mono- or di-lower alkylcarbamoyl group, 
a carboxyl group, a protected carboxyl group, a carboxy-lower alkyl group or a protected carboxy-lower alkyl 
group, 

R 6 is a hydrogen atom, a lower alkyl group, a trrfluoromethyl group or a substituted or unsubstituted phenyl 
group, or R 5 and R© may optionally combine to form — (CH2) n — (n is 3. 4, 5 or 6), 

R 7 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a trrfluoromethyl group, a 
hydroxy group, an amino group, a mono- or di-lower alkylamino group, a cyano group or a nitro group, 
R 8 is a hydrogen atom, a halogen atom, a lower alkyl group or a lower alkoxy group, 
or a pharmaceutical^ acceptable acid addition salt thereof. 

The compound according to claim 1 , wherein R 5 is a hydrogen atom, a lower alkyl group, a hydroxy-lower alkyl 
group, a halogen atom, an amino group, an acylamino group, a nitro group or a protected carboxyl group. 



3. The compound according to claim 1, wherein R 1 and R 2 are the same or different and each a lower alkyl group, or 
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R 1 is a lower alkyl group, a lower atkenyl group or a cycloalkyl-lower alkyl group, and R 2 is a substituted or unsub- 
stituted phenyl group, or and R 2 rnay optionally combine together with the nitrogen atom to which they are 
attached to form a group of the formula: 



< 



10 



r . , 

N A 



75 wherein A' is — CH2 — or — O — , and R a * and R&' are the same or different and each a lower alkyl group, and R 5 is 
a hydrogen atom, a lower alkyl group, a hydroxy-lower alkyl group, a halogen atom, an amino group, an acylamino 
group, a nitro group or a protected carboxyl group. 

4. The compound according to claim 1 , wherein R-, and R 2 are the same or different and each a methyl group, an ethyl 
20 group, a propyl group, an isopropyl group or a butyl group, or R., is a methyl group, an ethyl group, a propyl group, 

an isopropyl group, a butyl group, an allyl group or a cyclopropylmethyl group, and R 2 is a phenyl group or a phenyl 
group being substituted by a halogen atom or a methoxy group, R 3 is a hydrogen atom, R 5 is a hydrogen atom, a 
methyl group, an ethyl group or a hydroxymethyl group, Rq is a methyl group or a phenyl group, or R 5 and Re may 
optionally combine to form — (CH^ — . R 7 is a hydrogen atom, a halogen atom, a C^C^ alkoxy group, a trilluor- 
25 omethyl group, an amino group or a nitro group, and R 8 is a hydrogen atom. 

5. The compound according to claim 4. wherein X is — O — or — NR 4 — , R n and R 2 are the same or different and each 
an ethyl group, a propyl group or a butyl group, or R n is a methyl group, an ethyl group, a propyl group, an allyl group 
or a cyclopropylmethyl group, and R 2 is a phenyl group, a halogenophenyl group or a methoxyphenyl group. R 3 is 

30 a hydrogen atom, R 4 is a hydrogen atom, a methyl group or an ethyl group, or R 3 and R 4 may optionally combine 
together with the carbon atom and the nitrogen atom to which they are attached to form a pyrrolidine ring or a 2,3- 
dihydro-1 H-indole ring, R 7 is a hydrogen atom, a halogen atom, a methoxy group, a trif luoromethyl group, an amino 
group or a nitro group, and R 8 is a hydrogen atom. 

35 6. An acetamide derivative of the formula (I'): 




wherein X' is — O — or — NR 4 " — , R^ and R 2 are both an ethyl group or a propyl group, or R-,' is a methyl group, 
an ethyl group, a propyl group, an allyl group or a cyclopropylmethyl group, R 2 ' is a phenyl group or a 4-halogen- 
ophenyl group, or a 4-methoxyphenyl group. R 3 is a hydrogen atom. R 4 " is a hydrogen atom, a methyl group, or an 
ethyl group. R 7 * is a hydrogen atom, a halogen atom, a methoxy group, a trif luoromethyl group, an amino group or 
55 a nitro group, or a pharmaceutical^ acceptable acid addition salt thereof. 

7. The compound according to claim 6, wherein X' is — NH — . 
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8. The compound according to claim 6, wherein X' is — O— 

9. An acetamide derivative of the formula (!"): 




wherein R,' and R 2 ' are both an ethyl group or a propyl group, or FV is a methyl group, an ethyl group, a propyl 
group, an allyl group or a cyclopropylmethyl group, R 2 * is a phenyl group or a 4-haIogenophenyl group or a 4-meth- 
oxyphertyl group, R 5 ' is a hydrogen atom, a methyl group or an ethyl group, R/ is a hydrogen atom, a halogen atom, 
a methoxy group, a trifluoromethyl group, an amino group or a nitro group, or a pharmaceutically acceptable acid 
addition salt thereof. 

10- A compound which is selected from the following compounds: 

2-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N,N-diethylacetamide; 
N-(4K^lorophenyl)-N-methyl-2-(5,6^ 

2-[2K4-chlorophenyl)-5.6KlimethyM-pyrimidinylamino]-N-(44luorophenyl)-N-methyla 
2-[2-(4-chloropheny0-5,6<limethyl^ 

2-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)-N-phenyl-N-propylacetamide: and 

2-[2-(4-chlorophenyl)-5,6<limethyl-4^ 

or a pharmaceutically acceptable acid addition salt thereof. 

11. A compound which is selected from the following compounds: 

2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide; 
2-(2,6<iiphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide; 

- -2-[5,6<Jimethyl-2-(4-trffluoro 

N-ethyl-2-[5,6-dimethyl-2-(4-aminophenyl)-4-pyrimidinyloxy]-N-phenylacetamide; 
2-[2-(4-chlorophenyl)-5 ( 6Kiime^ and 

2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-NiDropylacetamide, 

or a pharmaceutically acceptable acid addition salt thereof. 

12. 2-[2-(4<)hlorophenyl)-5,6<limethyM^yrimidinylam!no]-N,N<Jipropylacetamide, or a pharmaceutically acceptable 
acid addition salt thereof. 

13. 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-methyl-N-phenylacetamide f or a pharmaceutically 
acceptable acid addition salt thereof. 

14. A process for preparing an acetamide derivative of the formula (I): 
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R 3 

I 3 .Rl 
X-CH-CO-N^ 



(I) 



R 



S 



wherein X is — O — or — NR 4 — . 

R-) is a hydrogen atom, a lower alkyl group, a lower alkenyl group or a cyctolalkyl-lower alkyl group. 
R 2 is a lower alkyl group, a cycloalkyl group, a substituted or unsubstituted phenyl group, or a substituted or 
so unsubstituted phenyl-lower alkyl group, or R, and R 2 may optionally combine together with the nitrogen atom 

to which they are attached to form a group of the formula: 



R 



b 



wherein A is a single bond, — CH 2 — , — O — or — NH— R a and R& are the same or different and each a 
hydrogen atom or a lower alkyl group, or when A is a single bond, and R a and Rb are located at the 2-posi- 
35 tion and the 3-position, respectively, the carbon atoms of the 2-posrtion and the 3-position and R a and R b 

may optionally combine to form a phenyl ring, 

R 3 is a hydrogen atom, a lower alkyl group or a hydroxy-lower alkyl group, 

R 4 is a hydrogen atom or a lower alkyl group, or R 3 and R 4 may optionally combine together with the carbon 
40 atom and the nitrogen atom to which they are attached to form a pyrrolidine, a piperidine, or a 2,3-dihydro-1 H- 

indole ring, 

R 5 is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a hydroxy-lower alkyl group, a substituted or 
unsubstituted benzyloxy-lower alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a tri- 
fluoromethyl group, a halogen atom, an amino group, a mono- or di-lower alkylamino group, an acylamino 
45 group, an amino-lower alkyl group, a nitro group, a carbamoyl group, a mono- or di-lower alkylcarbamoyl group, 

a carboxyl group, a protected carboxyl group, a carboxy-lower alkyl group or a protected carboxyl-lower alkyl 
group, 

R 6 is a hydrogen atom, a lower alkyl group, a trifluoromethyl group or a substituted or unsubstituted phenyl 
group or R 5 and R 6 may optionally combine to form — (CH 2 ) n — (n is 3 f 4, 5 or 6), 
so R 7 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a trifluoromethyl group, a 

hydroxy group, an amino group, a mono- or di-lower alkylamino group, a cyano group or a nitro group, 
R 8 is a hydrogen atom, a halogen atom, a lower alkyl group or a lower alkoxy group, 

or a pharmaceutically acceptable acid addition saft thereof, which comprises the following processes (a), (b). 
(c). (d). or (e): 



(a): when the compound (I) is a compound of the formula (I) wherein X is — NR 4 — , reacting a compound 
of the formula (II): 



61 



BNSDOCID: <EP 0826673A1 J_> 



EP 0 826 673 A1 



Z 




wherein Z is a leaving atom or a leaving group, R51 is the same groups as defined above for R 5 except that 
a hydroxy-lower alkyl group, an amino group, an amino-lower alkyl group, a carboxyl group and a carboxy- 
lower altyl group are protected ones, and R 6 . R 7 and R 8 are the same as defined above, with a compound 
of the formula (III): 

R31 Ri 
R 4 — NH-CH-CO-N^ (01) 

R 2 

wherein R 31 is a hydrogen atom, a lower alkyl group or a protected hydroxy-lower alkyl group, and R-, , R 2 
and R 4 are the same as defined above, if necessary, followed by removing the protecting groups from the 
product, or 

(b) when the compound (I) is a compound of the formula (I) wherein X is — O— and R 3 is a hydrogen 
atom, reacting a compound of the formula (II'): 




(Df ) 



wherein Z n is a halogen atom, and R 51 , R 5 , R 7 and R 8 are the same as defined above, with a compound 
of the formula (V): 

HOCH 2 -CO-N x 00 

R 2 

wherein R 1 and R 2 are the same as defined above, and if necessary, followed by removing the protecting 
groups from the product, or 

(c) when the compound (I) is a compound of the formula (I) wherein X is — O— reacting a compound of 
the formula (IVa): 
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O 



NH 



R 6 



(IVa) 




R 



R 8 



wherein R 51 , Re, R7 and R 8 are the same as defined above, with a compound of the formula (VII): 

Zi-CH-CO-N^ (vn) 



R 



wherein , Rt , R 2 and R 31 are the same as defined above, if necessary, followed by removing the protect- 
ing groups from the products, or 
(d) reacting a compound of the formula (VIII): 




wherein X, R 31 , R 51 , R 6 , R 7 and R 8 are the same as defined above, or a reactive derivative thereof, with a 
compound of the formula (IX): 

HN N OX) 

wherein R 1 and R 2 are the same as defined above, if necessary, followed by removing the protecting 
groups from the product, or 

(e) when the compound(l) is a compound of the formula (I) wherein is a lower alkyl group, a lower alke- 
nyl group or a cycloalkyl-lower alkyl group, reacting a compound of the formula (XII): 



63 



4 



EP 0 826 673 A1 



10 



15 



20 



35 



55 



X-CH- CO-NH 




(xn) 



wherein X, R 2 , R 3 , R 5 , Re, R 7 and R 8 are the same as defined above, with a compound of the formula 
(XIII): 

R n — (XIII) 



wherein R^ is a lower alkyl group, a lower alkenyl group or a cycloalkyl-lower alkyl group, and is the 
same as defined above, if necessary, followed by removing the protecting groups from the product, 
and if necessary, converting the product thus obtained into a pharmaceutically acceptable acid addition 
25 salt thereof. 

15. a pharmaceutical composition which contains as an active ingredient the acetamide derivative as set forth in claim 
1 , or a pharmaceutically acceptable acid addition salt thereof. 

30 1 6. A pharmaceutical composition which contains as an active ingredient the acetamide derivative as set forth in claim 
6, or a pharmaceutically acceptable acid addition salt thereof. 

1 7. An agent for treatment of anxiety-related diseases, which contains as an active ingredient the acetamide derivative 
as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof. 



18. A method for treatment of anxiety-related diseases such as neurosis, somatoform disorders, which comprises 
administering an effective amount of the acetamide derivative as set forth in claim 1 , or a pharmaceutically accept- 
able acid addition salt thereof* to a patient with anxiety-related diseases. 

40 19. Use of the acetamide derivative as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof, 
in the treatment of a patient with anxiety-related diseases such as neurosis, somatoform disorders. 

20. An anxiolytic agent, which contains as an active ingredient the acetamide derivative as set forth in claim 1, or a 
pharmaceutically acceptable acid addition salt thereof. 

45' 

21 . An agent for treatment of immuno inflammatory diseases, which contains as an active ingredient the acetamide 
derivatives as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof. 

22. A method for treatment of immuno inflammatory diseases, which comprises administering an effective amount of 
so the acetamide derivative as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof, to a 

patient with immuno inflammatory diseases. 

23. Use of the acetamide derivative as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof, 
in the treatment of a patient with immuno inflammatory diseases. 



24. An agent for treatment of immuno inflammatory diseases, which comprises as an active ingredient one of the fol- 
lowing compounds: 
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2-(5,6<limethyl-2-phenyl^i5yrimidinyloxy)-N,N-dipropylacetamide; 
2-(2,6<Jiphehyl-4i)yrimidinylamino)-N,N<lipropylacetamide; 

2-[5,6<Jimethyl-2-(4-trifluoromethylphenyO 
2-[2-(4-aminophenyl)-5,6<limeth^-4-pyrimidi^^ 

2-[2-(4-chlorophenyl)-5 P 6<limethyl-4-pyrimidinyloxy]-N-methyl-^ and 

2-(5,6Kiimethyl-2-phenyMi3yrim^ 

or a pharmaceutical! y acceptable acid addition salt thereof. 

25. A method for treatment of immuno inflammatory diseases, which comprises administering an effective amount of 
one of the following compounds; 

2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide; 

2-(2 P 6-diphenyl-4-pyrimidinylamino)-N,N-<Jipropylacetamide; 

2-[5,6<iimethyl-2-(4-triftuoromethy^ 

2-[2-(4-aminophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-ethyl-N-phenylacetamide; 

2-[2-(4-chlorcphenyl)-5,6<iimeth^ and 
2-(5,6<limethyl-2-phenyl-4iDyrimidinyloxy)-NiDhenyl-NiDropylacetamide f or a pharmaceutical^ acceptable 
acid addition salt thereof, to a patient of immuno inflammatory disease. 

26. Use of one of following compounds: 

2-(5,6-dimethyl-2-phenyl-4i3yrimidinyloxy)-N,N-dipropylacetamide; 

2-(2 ( 6<iiphenyl-4-pyrimidinylamino)-N ( N-dipropylacetamide; 

2-[5.6<Jimethyl-2-(4-trifluoromethylphe^ 

2-[2-(4-aminophenyl)-5,6<limethyl-4-pyrimidrnyloxy]-N-ethyl-N-phenylacetamide; 
2-[2-(4-chlorophenyl)-5 f 6-dimethyl-4-pyrimidinyioxy]-N-methyl-N-phenylacetamide; and 
2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propylacetamide, or a pharmaceutically acceptable 
acid addition salt thereof, for treatment of a patient of an immuno inflammatory disease. 
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